per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



B68 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 

WO 92/03132 



(51) International Patent Oassiilcation ^ : 

A61K 31/40, C07D 209/20 
C07D 209/22, 209/42 



Al 



(11) Inteinational Publication Number: 
(43) International Publication Date: 



5 March 1992 (05.03.92) 



(21) IntemationalAppHcation Number: PCT/US9 1/05621 

(22) International Filiag Date: 7 August 1991 (07.08.91) 



(30) Priority data: 

570.248 



20 August 1990 (20.08.90) US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Hied on 



570.248 (CIP) 
20 August 1990 (20.08.90) 



(71) Applicant (for all designated States except US): ABBOTT 
LABORATORIES [US/US]; Chad 0377/AP6D-2, One 
Abbott Park Road, Abbott Park, IL 60064-3500 (US). 



(7§SyentoKp«cants (for US only) : BK00p, D^,^^ 
rUS/USl; 1127 Kristin Drive, LibertyviUe, IL 60048 
(US). CARTER. George. W. [US/US]; 1734 Buckingh- 
am Rd., Mundelein. IL 60060 (US). DELLARIA, Jo- 
seoh, R [US/US] ; 2512 Timber Lane, Lindenhurst, IL 
60046 (US). MAKI, Robert, G. [US/US]; 8423 20th 
Avenue, Kenosha, WI 53143 (US). RODRIQUES K^- 
en, E. [US/US]; 661 Pierce St., Grayslake, IL 60030 
(US). 

f74) Agents: GORMAN, Edward, Hoover. Jr. et al.; Abbott La- 
boratories, Chad.0377, AP6D/2, One Abbott Park 
Road, Abbott Park, IL 60064-3500 (US). 

(81) Designated States: AT (European patent), BE (European 
patent). CA, CH (European patent), DE (European pa- 
tent), DK (European patent), ES (European patent), FR 
(European patent), GB (European patent), GR (Euro- 
pean patent), IT (European patent), JP, LU (European 
patent), NL (European patent), SE (European patent), 
US. 

Published 

With international search reporL t 
Before the expiration of the time limit for amendmg the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: INDOLE DERIVATIVES WHICH INHIBIT LEUKOTRIENE BIOSYNTHESIS 




(57) Abstract 

Substituted indolyl compounds of formula (I) are potent inhibitors of the lipoxygenase enzymes and are useful as agents 
for the treatment of aUergies and inflammatory disease states. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identic States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT Austria 

AU AusUttlia 

BB Barbailtts 

BB Belgium 

BF Burkina FaM 

BG Bulgaria 

BJ Benin 

BR Brazil 

CA Canada 

CP Central African Republic 

GG Congp 

CH Swlucrland 

CI CdlB d*lvoin; 

CM C:^erooo 

OS Occchoslovakiu 

DE* Germany 

DK Denmark 



Ft 

PR 

GA 

GB 

GN 

GR 

HU 

rr 

JP 
KP 

KR 

U 
LK 
LU 
MC 



Spain 
Finland 
France 
Gabon 

Uniicd Kingdom 

Guinea 

Greece 

Hungry 

lialy 

Japan 

Democrailc Pcoplc*s Republic 
of iCorca 

Republic of ICorca 
Llechtemtein 
Sri Lanka 
Luxembourg 
Monaco 



MG 


Madagascar 


ML 


Mali 


MN 


Mongolia 


MR 


Mauriuuiia 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


PL 


Poland 


RO 


Romania 


SO 


Sudan 


SB 


Sweden 


SN 


Scnegul 


Sii^ 


Soviet Union 


TO 


Chad 


TG 


Togo 


US 


United Stales oT America 



+ 

any 



Any designation of «SU" has effect in the Russian Federation. It is not yet known 
such designation has effect in other States of the former Soviet Union. 



wo 92/03132 



PCr/US91/05621 



INDOLE DERIVATIVES WHICH INHIBIT 
LEUKOTRIENE BIOSYNTHESIS 



fffrrna m M'**'^ Appiicarions 

This application is a continuation-in-part of copending application Serial No. 
570^8 filed 20 August 1990. 

T<»ghnical Held 



This invention relates to conqwunds having pharmacological activity, to 
10 pharmaceutical compositions containing such compounds and to medical metiiods of 
treatment More particularly, the present invention concerns certain substituted indole 
urea, oxime, acetamide and hydroxamic acid compounds, pharmaceutical 
compositions containing tiie compounds, and to a method of treating disease states 
which involve leukoirienes and otiier metaboUc products resulting fiom die action of 
IS 5-lipoxygenase on arachidonic acid. 

Background of the Invention 
5-Lipoxygenase is die first dedicated enzyme in die padiway leading to the 
biosynthesis of leukotrienes. TTus important enzyme has a ratiier restricted 

20 distribution, being found predominandy in leukocytes and mast cells of most 
mammals. Normally 5-lipoxygenase is present in the cell in an inactive fonn; 
however, when leukocytes respond to external stimuli, intracellular 5-lipoxygenase 
can be rapidly activated. This enzyme catalyzes die addition of molecular oxygen to 
fatty acids widi cw,cii-l,4-pentadiene stmctures, converting diem to 1-hydroperoxy- 

25 iraw,cw-2,4-pentadienes. Arachidonic acid, die 5-lipoxygenase substrate which 

leads to leukotriene products, is found in very low concentrations in mammaUan ceUs 
and must first be hydrolyzed fiom membrane phospholipids dunugh die actions of 
phospholipases in response to extracellular stimulL The initial product of 5- 
lipoxygenase action on arachidonate is 5-hydroperoxyeicosatetrawioic acid (5- 

30 HPETE) which can be reduced to 5-hydroxyeicosatetraenoic acid (5-HETE) or 
converted to leukotriene A4 (LTA4). This reactive leukotriene intermediate is 
enzymatically hydrated to leukotriene B4 (LTB4) or conjugated to die tripeptide, 
glutaduone, to produce leukotriene C4 (LTC4). LTA4 can also be hydrolyzed 
nonenzymatically to form two isomers of LTB4. Successive proteolytic cleavage 

35 steps convert LTC4 to leukotrienes D4 and E4 (LTD4 and LTE4). Odier products 
resulting from fimher oxygenation steps have also been described in die literature. 
Products of die 5-Upoxygenase cascade are extremely potent substances which 
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produce a wide variety of biological effects, often in the nanomolar to picomolar 

concentration range. 

The remarkable potencies and diversity of actions of products of the 5- 
Upoxygenase pathway have led to the suggestion tiiat tiiey play important roles in a 
variety of diseases, Alterations in leukotriene metabolism have been demonstrated in 
a number of disease states including asthma, allergic rhinitis, rheumatoid arthritis, 
gout, psoriasis, adult respiratory distress syndrome, inflammatory bowel disease, 
endotoxin shock syndrome, atiierosclerosis, ischemia induced myocardial injury, and 
central nervous system pathology resulting from the formation of leukotrienes 
following stroke or subarachnoid hemonhage. 

The enzyme 5-lipoxygenase catalyzes die first step leading to die biosyndiesis 
of all die leukotrienes and tiieiefore inhibition of tins enzyme provides an approach to 
limit die effects of all the products of tius padiway. Compounds which inhibit 5- 
lipoxygenase aie tiius useful in the treatment of disease states such as diose listed 
above in which the leukotrienes play an important role. 

United States Patent 3,859305 to Posselt, et al. discloses certain indole 
aminoketones which are useful as cardiovascular agents. 

United States Patent 3.931,229 to Zinnes, et al. discloses and claims certain 3- 
thiomethyH2-[2-(dialkylantino)etiiyllindoles having utility as central nervous system 
depressants and anti-aggression agents. 

United States Patent 4,021,448 to Bell discloses and claims c^tain 2- 
substituted-indole-l-aower alkanc)carboxamides having utility for decreasing gastric 

secretions and as anti-ulcer agents. 

United States Patent 4,119,638 to Ray discloses and claims certain duoesters 
of l.(4-chlorobenzoyl)-5-metiioxy-2-mediylindole-3-acetic acid useful as 

antiinflammatory agents. 

United States Patent 4,464,379 to Betzing, et al. discloses and claims c«tain 
l-(4-chlotobenzoyl)-2-mediyl-5-metiioxyindole-3-acetic add derivatives having 
antithrombic, antiarteriosclerotic, and antiphlogistic activity. 

European Patent Application 87 311031.6 (Publication No. 0 275 667) to 
Gillard, et al. discloses and claims certain 3-(hetero-substituted)-N-benzylindoles as 
leukotriene biosynthesis inhibitors. 

S. Rancher, et al., in "Indole Alkaloid Syndiesis via Qaissen Rearrangement," 
T Am Them, Soc,, 103(9):2419.2412 (1981), disclose certain lH-indole-2-acetic 
add derivatives. 
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Kobayashi, et al., in "Indole Derivatives XH. Reaction of Indole-2-carboxyUc 
Acid Derivatives with Carbon Disulfide," lflkligaKuZa8Shi-91(ll): 1164-1173 

(1971) (in Japanese; rV^rr,\nu\ Abstracts English-language abstract; CA76: 46033k 

(1972) ), disclose the synthesis of certain l.methyl-2-carboxamido-3-(diduoester)- 
s indoles. 

Summary of the Invention 
It has been found, in accordance with the present invention that certain 
substituted indolyl conq)Ounds are effective inhibitors of leukotriene biosynthesis and 
10 are thus useful for the treatment or ameUoration of inflammatory disease states in 

which tiie leukotrienes play a role. In one embodiment of the present invention, there 
axe provided compounds of Formula I : 

or a pharmaceutically acceptable salt, ester, or amide thereof. 

In the compounds of tiiis invention, A is selected from die group consisting of 
straight or branched divalent alkylene of from one to twelve carbon atoms, straight or 
branched divalent alkenylene of from two to twelve carbon atoms, and divalent 
20 cycloalkylene of from three to eight carbon atoms. 

The substiment group is selected from die group consisting of hydrogen; 
alkylduo of from one to six carbon atoms; phenylduo; phenylalkyltiuo in which the 
alkyl portion contains from one to six carbon atoms; 2-, 3-, and 4-pyridyltino; 2- and 
3-diienylduo; 2-thiazolylthio; and a group having die 



2S 



H OM 



30 



Structure ^ wiUi die proviso diat when Ri is 

-C(0)(CH2)nNHC(0)N(OM)R5. tiien R2 is selected from -COOH, -COO* B+ where 
B is a pharmaceutically acceptable cation, and -COO(alkyl) where die alkyl group is 
of from one to six carbon atoms. In die foregoing definition of R^. die phenyl ring of 
die phenyldiio or phenylalkyldiio groups are optionally substimied widi one or two 
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groups selected from alkyl of from one to six carbon atoms, haloalkyl of from one to 
six carbon atoms, alkoxy of from one to twelve carbon atoms, hydroxy and halogen. 



The substiment group is selected from the group consisting of 
OM OM R® 

(a) 0 , (b) O , (c) 0 

r6 OM R6 OM R6 

^ "(CHjj)^ 5 S <C"2)r 5 R5 

(d) O . (e) O O 

r6 OM r6 OM 

(f) 0 , (g) 0 , 

R6 R6 OM 

^C'''^(GH2);r Y g 
(h) O O , (i) ^ R® . 



15 



R6 R6 

R5 N N ^C00R6 

M II ^" 

(j) ^ "Re . (k) O 

R6 O R6 NH 

(1) *H and (m) H 



20 
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20 



25 



30 



In the foregoing definitions of R^, n is an integer of from one to four, and R5 
is selected from the group consisting of 

(1) alkyl of from one to six carbon atoms, 

(2) hydroxyalkyl of from one to six carbon atoms, 

(3) phenylalkyl in which the alkyl portion contains 

from one to six carbon atoms, 

(4) alkoxyalkyl in which the alkoxy and alkyl portions each, 

mdependently, contain from one to six carbon atoms, 

(5) phenoxyalkyl in which the alkyl portion contains from one to six 

carbon atoms, 

(6) (alkoxyalkoxyl)alkyl in which each alkoxy portion, independendy. 

contains from one to six carbon atoms, and the alkyl portion 
contains from one to six carbon atoms, 

(7) (alkoxycarbonyl)alkyl in which the alkoxycarbonyl portion 
contains from two to six carbon atoms and the alkyl portion 
contains from one to six carbon atoms, 

(8) (aminocarbonyl)alkyl in which die alkyl portion contams from one 

to six carbon atoms, 

(9) ((alkylamino)carbonyl)alkyl in which each alkyl portion 

independendy contains from one to six carbon atoms, 

(10) ((dialkylamino)carbonyl)alkyl in which each alkyl portion 

independendy contains from one to six carbon atoms, 

(11) 2-, 3-, and 4-pyridylalkyl in which die alkyl portion contains from 

one to six carbon atoms, 

(12) (2-furyl)alkyl in which die alkyl portion contains from one to six 

carbon atoms, 

(13) (3-thienyl)alkyl in which die alkyl portion contains from one to six 

carbon atoms, 

(14) (2-benzo[b]diienyl)alkyl in which die alkyl portion contains from 

one to six carbon atoms, * 

(15) (2-benzo[b]furyl)alkyl in which die alkyl portion contains from 

one to six carbon atoms, 

(16) (5-(l A4-triazolyl))alkyl in which die alkyl portion contains from 

one to six carbon atoms. 



35 



wo 92/03132 



6 



PCr/US91/05621 



(17) (2-iinidazolyl)alkyl in which the alkyl portion contains torn one to 

six carbon atoms, 

(18) (2-thiazoly l)alkyl in which die alkyl portion contains from one to 

six carbon aton:is, 

5 (19) (2-pyrimidyl)alkyl in which the alkyl portion contains from one to 

six carbon atoms, and 
(20) (S-tetrazolyl)alkyl in which the alkyl portion contains from one to 

six carbon atoms. 
In the foregoing definition of R^, the substituent group is, at each 
10 occurrence, selected from hydrogen, and alkyl of from one to six carbon atoms and 
the substituent group R'^ is selected from the group consisting of 

(1) alkyl of from one to six carbon atoms, 

(2) hydroxyallQrl of from one to six carbon atoms, 

(3) phenylalkyl in which the alkyl portion contains from one to sfac 
15 carbon atoms, 

(4) ((carboxy)phenyl)alkyl in which the alkyl pordon contains from 

one to six carbon atoms, 

(5) alkoxyalkyl in which the alkoxy and allQrl portions each, 

independendy, contain from one to six carbon atoms, 
20 (6) phenoxyalkyl in which the alkyl pordon contains from one to six 

carbon atoms, 

(7) (carboxyl)alkyl in which the alkyl pordon contains from one to six 

carbon atoms, 

(8) (C-malanato)alkyl in which the alkyl portion contains from one to 
2s six carbon atoms, 

(9) (C-(dialkylmalanato))alkyl in which each alkyl portion, 

independendy, contains from one to six carbon atoms, 

(10) (alkoxyalkoxyl)alkyl in which each alfcoxy portion, independendy, 

contains from one to six carbon atoms, and the alkyl 
30 portion contains from one to six carbon atocos, 

(1 1) (alkoxycarbonyl)alkyl in which the alkoxycarbonyl portion 

contains from two to six carbon atoms and the alkyl portion 
contains from one to six carbon atoms, 

(12) ((N-alkyl-N-hydroxyamino)carbonyl)alkyl in which each alkyl 
35 portion, independendy, contains from one to sue carbon 

atoms. 
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(13) (anunocarbonyl)alkyl in which the alkyl portion contains from one 

to six carbon atoms, 

(14) ((alkylamino)carbonyl)aIkyl in which each allcyl portion 

independentiy contains from one to six carbon atoms, 

(15) ((dialkylamino)carbonyl)alkyl in which each alkyl portion 

independentiy contains from one to six carbon atoms, 

(16) (N-morpholinyl)aikyl in which tfie alkyl portion contains from one 

to six carbon atoms, 

( 17) (N-tiiiomorpholinyl)alkyl in which the alkyl portion contains from 

one to sbc carbon atoms, 

(18) (N-piperidinyl)alkyl in which tiie alkyl portion contains from one 

to six carbon atoms, 

(19) (N-piperazinyl)alkyl in which tiie alkyl portion contains from one 

to six carbon atoms, 

(20) 2-, 3-, and 4-pyridylalkyl in which tiie alkyl portion contains from 

one to six carbon atoms, 

(21) (2-furyl)alkyl in which tiie alkyl portion contains from one to six 

carbon atoms, 

(22) (3-tiiienyl)alkyl in which tiie alkyl portion contains from one to six 
20 carbon atoms, 

(23) (2-benzo[b]tiiienyl)alkyl in which the alkyl portion contains from 

one to six carbon atoms, 

(24) (2-benzo[b]fiiryl)alkyl in which tiie alkyl portion contains from 

one to six carbon atoms, 
25 (25) (5-( 1 ,2,4-triazolyl))alkyl in which tiie alkyl portion contains from 

one to six carbon atoms, 

(26) (2-imidazolyl)alkyl in which tiie alkyl portion contains from one to 

six carbon atoms, 

(27) (2-tiiiazolyl)alkyl in which tiie alkyl portion contains from one to 
20 six carbon atoms, 

(28) (2-pyrimidyl)alkyl in which tiie alkyl portion contains from one to 

six carbon atoms, and 

(29) (5-tetrazolyl)alkyl in which tiie alkyl portion contains from one to 
35 six carbon atoms. 
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The group M is selected from the group consisting of hydrogen, a 
phannaceutically acceptable cation, and a pharmaceutically acceptable metabolically 
cleavable group. 

r3 is selected firom the group consisting of phenylalkyl in which the allcyl 

5 portion contains from one to six carbon atoms; and heteroaiylalkyl in which the alkyl 
portion contains from one to six carbon atoms and the heteroaryl group is selected 
from the group consisting of 2-, 3- and 4-pyridyI, 2- and 3-thienyl, 2- and 3-fuiyl, 
indolyl, pyrazinyl. isoquinolyl, quinolyl; imidazolyl, pyirolyl, pyrimidyl, benzofiiryl, 
benzothienyl, thiazolyl; and carbazolyL 

10 In the foregoing definition of R^, the rings of the phenylalkyl or 

heteroarylalkyl groups are optionally substituted with one or two groups selected 
firom aikyl of from one to six carbon atoms; alkoxy of from one to twelve carbon 
atoms; phenyl, optionally substituted with alkyl of firom one to six carbon atoms, 
haloalkyl of finom one to six carbon atoms, alkoxy of fix>m one to six carbon atoms, 

13 hydroxy, or halogen; phenoxy, optionally substituted with alkyl of from one to six 
carbon atoms, haloalkyl of firom one to six carbon atoms, alkoxy of firom one to six 
carbon atoms, hydroxy, or halogen; 2-, 3-, or 4-pyridyl, optionally substituted with 
alkyl of firom one to six carbon atoms, haloali^l of firom one to six carbon atoms, 
alkoxy of firom one to six carbon atoms, hydroxy, or halogen; and 2-, 3-, or 4- 

20 pyridyloxy, optionally substituted with alkyl of firom one to six carbon att>ms, 

haloalkyl of firom one to six carbon atoms, alkoxy of firom one to six carbon atoms, 
hydroxy, or halogen; and -(CH2)nN(OH)C(0)NR5R6; and 

-(CH2)nN(R^)C(0)N(0M)R^, witii the proviso tiiat when R3 is 
-(CH2)nN(OH)C(0)NR5R6 or -(CH2)nN(R6)C(0)N(OM)R6, tiien R^ is selected 

25 from -COOH, -COO" B+ where B is a pharmaceutically acceptable cation, and 
-COO(alkyl) where the alkyl group is of from one to six carbon atoms* 

In the compounds of tins invention, is selected fix)m the group consisting 
r4 is selected firom the group consisting of (1) alkyl of firom one to six carbon 
atoms; (2) alkoxy of firom one to twelve carbon atoms; (3) phenyl; (4) phenoxy; (S) 

30 phenylalkyloxy in which the alkyloxy portion contains firom one to six carbon atoms; 
and (6) 1- and 2-naphthylalkyloxy in which the alkyloxy portion contains from one to 
six carbon atoms ; in which the ring portion of each of the foregoing is optionally 
substituted with (a) alkyl of from one to six carbon atoms, (b) haloall^l of firom one 
to six carbon atoms, (c) alkoxy of from one to six carbon atoms, (d) hydroxy or (e) 

35 halogen. Additionally, R^ is selected from heteroarylall^loxy in which die alkyloxy 
portion contains from one to six carbon atoms and the heteroaryl portion is selected 
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from the group consisting of (7) 2-. 3-. and 6.quinolyI; (8) 2-, 3-, and 4-pyridyl; (9) 
2-benzothia2olyl; (10) 2-quinoxalyl; (1 1) 2- and 3-indolyl; (12) 2- and 3- 
benamidazolyl; (13) 2- and 3-benzo[b)thienyl; (14) 2- and 3-benzo[blfuiyl; (15) 
2-benzimidazolyl; (16) 2-thia2olyl, and (17) 1-. 3-. and 4-isoquinoIyl, wherein the 
5 ring portion of each of the foregoing groups O) through (17) is optionally substituted 
with alkyl of from one to six carbon atoms, haloalkyl of from one to six carbon 
atoms, alkoxy of ftom one to twelve carbon atoms, halogen, or hydroxy. 

P fftailwl Desy riprinn and Prefprred Embodiments 

10 As used throughout this specification and the appended claims, the term 

"alkyl" refers to a monovalent group derived from a straight or branched chain 
saturated hydrocariwn by the removal of a single hydrogen atom. Alkyl groups are 
exemplified by metiiyl, ethyl, n- and iso-propyl, sec-, iso- and rm-butyl, and die 

like. 

15 The term "alkylene" denotes a divalent group derived from a straight or 

branched chain saturated hydrocarbon by die renaoval of two hydrogen atoms, for 
example metiiylene, 1,2-ethylene, 1,1-etiiylene. 1.3-propylene. and tius like. 

The term "alkenyl" denotes a monovalent group derived from a hydrocarbon 
containing at least one carbon-carbon double bond by die removal of a single 

20 hydrogen atom. Alkenyl groups include, for example, edienyl, propenyl, butenyl, 1- 

metiiyl-2-buten-l-yl and die like. 

The term "alkenylene" denotes a divalent group derived fitom a straight or 
branched chain hydiocaron containing at least one carbon-carbon double bond. 
Examples of alkenylene include -CH=CH-. -CH2C2i=C2i-, -C(CH3)=CH-, - 

25 CH2CH=CHC2i2-. and die like. 

The tenn "cycloalkylene" refers to a divalent group derived from a saturated 
carbocyclic hydrocarbon by die removal of two hydrogen atoms, for example 
cyclopropylene, cyclopentylene, cyclohexylene, and die like. 

The term "alkyldiio" denotes an alkyl group, as defined above, attached to die 
30 parent molecular moieQr dirough a sulfur atom. 

The terms "heterocyclic aryl" and "heteroaryl" as used herein refers to 
substimted or unsubstituted 5-or 6-membcred ring aromatic groups containing one, 
two or diree nitrogen atoms, one nitrogen and one sulfur atom, or one nitrogen and 
one oxygen atom. Hie term heteroaryl also includes bi- or tricycUc groups in which 
35 die aromatic heterocyclic ring is fused to one or two benzene rings. Representative 
heteroaryl groups are pyridyl, diienyl, fiiryl. indolyl, pyrazinyl, isoquinolyl, quinolyl. 
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imidazolyl, pynolyl, pyrimidyl, benzofuryl, benzothienyl, caibaasolyl, and the like. 

The term "metabolicaily cleavable group" denotes a group which is cleaved in 
vivo to yield the parent molecule in which M is hydrogen. Exanq>les of metabolicaily 
cleavable groups include -COR, -COOR, -CONRR and -CH2OR radicals where R is 

selected independendy at each occurrence from alkyl, trialkylsilyl, carbocyclic aryl or 
carbocyclic aryl substituted with one or more of C1-C4 alkyl. halogen, hydroxy or 
C1-C4 alkoxy. Representative metabolicaily cleavable groups include acetyl, 
metiioxycarbonyl, benzoyl, methoxymethyl and trimethylsilyl groups. 

The term "hydroxyalkyl" means an alkyl group as defined above, having one. 
two or tiiree hydrogen atoms replaced by hydroxyl groups, witii die proviso tiiat no 
more than one hydroxy group may be attached to a single carbon atom of the alkyl 
group. 

The term "phenylalkyl" denotes a phenyl group attached to die parent 
molecular moiety through an alkylene group. 

" Alkoxy" means an alkyl group, as defined above, attached to the parent 
molecular moeity through an oxygen atom. Representative alkoxy groups include 
methoxy, ethoxy, propoxy, rerr-butoxy and die like. 

"Alkoxyalkyl" means an alkoxy group, as defined above, attached to die 
parent molecular moiety through an alkylene group. 

The term "phenoxy" represents a phenyl group attached to die parent 
molecular moiety through an oxygen atom. 

The term "phenoxyalkyl" denotes a phenoxy group attached to the parent 
molecular moiety through an alkylene group. Typical phenoxyalkyl g/xmps include 
phenoxymethyl, phenoxyethyl. and the like. 

"(Alkoxyalkoxy)alkyl stands for a group in which an alkoxy group, as defined 
above is attached through its oxygen atom to a second alkoxy group which, in turn, is 
attached through an alkylene group to the parent molecular moiety. Representative 
(alkoxyalkoxy)alkyl groups include metfioxymedioxymeriiyl, methyletiioxymetiiyl, 
ethoxyethoxymethyl, and the like. 

The term "(alkoxycarbonyl)alkyl denotes an ester group (-COOalkyl)) 
attached through an alkylene group to the parent molecular moiety, for example, 
ethoxycarbonylmethyl, ethoxycarbonylethyl, and the like. 

The terms "(aminocarbonyl)alkyl," "(alkylanainocarbonyl)alkyl," and 
"(dialkylaminocarbonyl)Alkyl" mean, respectively, an amino group, or an amino 
group substituted by one or two alkyl groups, as defined above, attached through a 
carbonyl group and thence through an alkylene group to the parent molecular moiety. 
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Representative groups of this type include -(CH2)C(0)NH2, -(CH2)C(0)^^HC3^3» 
-(CH2)C(0)N(CH3)2 and the like. 

The term "(C-malanato)alkyl" represents a malonic acid group, attached 
through its methylene carbon to the parent molecular moiety through an alkylene 

HOOC- . . 

CH— (alkyleriG) — 

group; i.e. a group of the formula HOOC . Similarly, the term 

"(C-(dialkytaialanato))alkyl lepiesents a malonic acid group in which the two acid 
functional groups have been esterified with alkyl groups, attached to the parent 
molecular moiety at its methylene carbon through an alkylene group. 

The term "((N-alkyi-N-hydroxyamino)carbonyl)alkyl" stands for a group of 

OH 

the foraiula O in which "alkylene" and "alkyl" are as 

defined above. 

The con^unds of the present invention cotaptisa a class of substitoted 
indoles in which the 3-position is substimted by an alkylthio group or an 




O 9t 

(N-hydroxyamido)alkylcarbonyl group of the fonnula OM in 

which n is an integer of from one to four, M is as previously defined, and is 
hydrogen or lower alkyl. Preferred compounds of the present invention are those in 

20 which the 3-position substituent is allcylthio. 

The 2-position of the indole nucleus of the compounds of the present 
invention is substituted with a uiea, N-hydroxyurea, hydroxamate, guanidyl, or 
hydroximino group, any of which may be further substituted. These groups are 
attached to die indole nucleus duough an alkylene, alkenylene, or cycloalkylene 

2S spacing group. Preferred compounds of the present invention are tiiose in which die 
substiment at the 2-position of die indole nucleus is selected from N-hydroxyurea 
groups of the structures 
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OM OM R5 r5 OM R« 

II H Jl 

0,0 , O .and 

r5 OM R5 

O O ; N'-hydtoxyuiea groups of the structures 

RS OM R5 f OM R5 R5 OM 

O . O and O O , 

R6 R6 

II 

urea groups of the structure O and 0-substituted oximc groups of die 

N 
It 

Structure ^ ^ where R^, and R'' are as defined above. 

The 1-position of the indole nucleus of compounds of this invention is 
substituted by an allcjrl-substituted carbocyclic aronoatic group, an allqrl-substituted 
heteroaryl group, an N-hydroxyurea of the structure -(CH2)nN(OH)C(0)NR5R<5 or 
-CH2)nN(R5)C(0)N(OH)R6, whwe R^ at each occurrence selected from hydrogen 
and lower alkyl and R^ has the values defined above. The integer, n, is 1 to 4, 
inclusive. Preferred compounds of the present invention are diose where the 
subsdtuent at position 1 of the indole nucleus is benzyl or benzyl substituted by Ci- 
allqrl, Ci-Cg alkoxy, phenoxy, halogen, or hydroxy. 

Specific exanqyles of compounds contemplated as falling within the scope of 
this invention include, but are not limited to the following examples, including the 
pharmaceutically acceptable salts and esters thereof: 

N'-hydroxy-N'-methyl-N-2-[2-methyl-3-(l-(4^hlorophenyhnetiiyl)-3-(l,l- 
dimethylethyltiuo)-5-(l-methyletiiyl)indol-2-yl)]propyl 
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2,2-diinethyl-3-[l-(4-cMorophenylmethyl)-3-(lJ-dimethylethylthio)-5-(l- 
methylethyl)indol-2-yl]propionaldehyde oxime; 

N-hydroxy-N-2>dimethyl-3-[(l-(4K:Morophenylinethyl)-3-(14-diniethyle^^^ 
5-(l-methylethyl))indol-2-yl]propylurea; 

N'-hydiDxy-N'methyl-N-2-[(l-(4<Worophenylmethyl)0-(l,l-dimethyIethylthio)-5- 
(l-methylethyl))indol-2-yl]ethyl urea; 

N-2^-dimethyl-3-[(l-(4-chlorophenyliiiethyl)-3-(ia-diiiiethylethyl-thio)-5-(l- 
methylethyl))indol-2-yl]propyl urea; 

>r-hydioxy-N'-methyl-N-2-[3-(l-(4H:hlorophenylinethyl)-3-(14-dimethyle±^^ 
5-(l-methylethyl)indol-2-yl)-2^-dimethylpropionylammo]ethylure^ 

l.(4-cWorophenylmethyl>2-[2,2-dimcthyl-3-((3-hydroxypropyl)-ainino)propyl]-3- 
(l.l.dimethylethylthio)-5-(l-methylethyl)indole; 

N-2-(2-incthyl-3-(l-(4-chloiopheoylmethyl)-3-(l,l-dimethylethylthio)-5-(l- 
methylethyl)indol-2-yl)]propyl vaea; 

3-[3-(l-(4-chloiophenylmethyl)-3-(ia-dimethylethyltWo)-5-(l-methytethyl)indoW^ 
yl)-2-aniinocarbonylaiiuno-2-methylpropyl]propanoic acid, ethyl esten 

3-[3-(l-(4-chlorophenylinethyl)-3-(l,l-dimethylethylthio)-5-(l-ine%^ 
yl)-2-aniinocarbonylainino-2-methylpropyl]piopanoicacid; 

^^-hydIOxy-N•-methyl-N-[l-(4-chlorophenyl^lethyl)-5-(l-methylethyl)-2-((2-^le 
2-cthoxycarbonyl)propyl)indol-2-yI]-3-oxopropylurea; 

l.(4<hlorophenyImethyl)-3-(14HlimethylethyltWo)-2-[3-(2,2-dimethy^^ 
gtiaiudinyliiiiino)propyl]-5-(l-methylethyl)indole; 

N-hydroxy-N-[irart$-2-(l-(4-chIorophenylmethyl)-3-(XjKliinethylethyl&^^^ 
methylethyl)indol-2-yl)cyclopropyI]mediylurea; 
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3-[3Kl.l-dimethylcthylthio)-5Kl-niethylethyl)-l-(4.p)^ 
dimethylpiopanoic acid; 

3-[3-(lJ-dimethylethylthio)-5-(l-methylethyl)-lK^^ 
dimethylpiopanoic acid; 

N-hydroxy-N-/ran5-[3-(l-(4-cWorophenylmethyl)-3-(l,l-dimethyl^^ 
methylethyl)indol-2-yl)]piop-2-enylurea; 

N.[3,(l-(4K;Woiophenylmethyl)-3-(l,l-dimethylethylt^^ 
yl)-2,2diiiiethylpropyl]acetohydroxaiiiic acid; 

N-hydroxy-N-3-[3-(l-(4H:hlorophenylmethyl)-3-(14-dimethyleth^^ 
inethylethyl)indol-2-yl)-2>dimethylpiopionylamino]propylw^ 

3-[l-(4-chlorophenylmetfiyl)-3-(ljHiiinethylethylt^^^ 
2^-dimethylpropionaldehyde oxime-O-2-acetic acid; 

2-(3-aimno-2^-dimetliylpropyl)-l-(4-chlorophenylmethyl> 
dimethyletliylthio)-5-(l-methylethyl)indole; 

N-[3-(l-(4^hlorophenylmethyl)-3-(l,l-dimethylethyltfuo)-5-(l^ 
yl)-2^-dimethylpropyl]acetainide; 

N-[fraw-2-(l-(4-cUoiophenylmethyl)-3-(l,l-dimetiiyiethyltiu^ 
metliylethyl)indol-2-yl)cyclopropyl]methyl urea; 

N'-hydroxy-N-3-[3<l,l-dimethylethyltluo)-5-(l-mcth^ 
cthoxycarbonyl)propyl)indoH-yl]piopyl urea; 

2^-<iimethyl-3-[l-(2-thiophenylmethyl)-3-(l,l-dimediyl^^^ 
(l-methylethyl)indol-2-yllpropionaldehyde oxime; 

N-2,2-^ethyl-34(l-(2-driophenylmethyl)-3-(14-dime%^ 
(l-methylethyl)indol-2-yl]propyl urea; 



PCr/US91/05621 

WO 92/03132 

15 

3.[l.(4-chl<»ophenylmethyi)-3-(ia-dimethylethylthio)-5-(methoxy)ind^^ 
yl]-2^-dimethylpropionaldehyde oxime-O-2-acetic acid; 

3.[lK4<hlorophenylmethyl)-3-(14-diinethylethylthio)-5-(l-methylethyl)- 
indol-2-yl]-2>diniethylpropionaldehyde oxime-O-3-piopiomc acid; 

N- { 3-[ 1 .(4-chlorophcnylniethyl)-3-(l, l-dimethylethylthio)-5- 

(l-ineriiylethyl)indol-2-yl]-2a-dimethylpropionaldehydeoxiine-0)- 

methyl urea; 

N-2-[l-(4-chlorophenylmethyl)-3-(l,l-dimethylethylthio)-5- 

(l-methylethyl)indol-2-yl>2^-dimeihylpiopionylaimnolethylurea; 

3-[l-(4-fluorophenylinethyl)-3-(l.lKiiniethylethylthio>5-(l-methyleA^^^^ 
indol-2-yl]-2^-dimethylpropionaldehyde oxime-O-2-acetic acid; 

3.[l.(4K:hlorophenylmethyl)-3-(14-dimethylethyltfuo^5-(l-inethylethyl> 
indol-2-yl]-2,2-diinethylpropionaldehyde oHine-O-2-piDpiomc acid; 

3.[3-(14-dimethylethylthio)-5-(quinoUn-2-ylniethoxy)4-(4-chlorophe^^^ 
indol-2-yl]-2^-dimethylpropionaldehyde oxime-O-2-aceric add; 

3-r3-(ia-dimediylethylthio)-5-(quinolin-2-ylmethoxy)-H4^^ 

indoW-yll-2iKiimethylpropionaldehyde oxime-0-2-(3-methyl)butync aad 

3-r3-(l jKlimethylethylthio)-5-(6J-dichloroqmnolin-2-ylmetho^^ 

chlorophenylmethyl) indol-2-yl]-2.2-dimethylpropionaidehyde oxnne^2- 

acedcacid 

3-[3-( 1 , 1 -diinethylethylthio)-5-(6-fluoroquinoliii-2-ylmethoxy)- 1 -(4- 

chlorophenyhnethyl) indol-2-yl]-2^-dimethylpropionaldehyde oxime-O-2- 
propicmic acid; 

3.[3-(14-diniethylethylthio)-5K6-niethoxycarbonyloxyquinolin-2-yliiiethoxy)-l^ 
chlorophenylmethyl) indol-2-yl]-2.2-dimethylpropionaldehyde oxime-O-2- 
propionic acid; 
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3.[3-(l,l-dimethylethylthio)-5-(quinoxalin-2-ylmethoxy)4-(^^ 

indol-2-yll-2,2-diinethylpropionaldehy<le oxime-O-2-acetic acid; 

3.[3-(l,l-dimethylethylthio)-5K6-methoxynaphth-2-ylmeA^ 

chlorophenylmethyl) indol-2-yll-2,2-dimethylpropionaldehyde oxiine-0-2- 

acetic acid; 

3-[3-( 1, l.dimethylethylthio)-5-(2-oxyquinolin-6-ylmedioxy)- 1-(4- 

chloropiienylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxiine-0-2- 
acedcadd; 

3-[3-(l,l-dimetfaylethyltUo)-5-(pyrid-2-ylmethoxy)-l-(4-^^ 

2-'yl]-2^-dimethylpropionaldehyde oxiine-O-2-acetic acid; 

343-(ia-dimethylethylthio)-5-{N-methylindol-2-yImethoxy)-l^ 

chlorophenylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxixne-C)-2- 
acedc acid; 

3-[3-(l,l-dimethylethylthio)-5-(4-£luorophen-2-ylmethoxy)-l-(4- 

chlorophenylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxime-02- 
acedc acid; and 

3-[3-(ia-dimediylethylthio)-5K(3K4-fluorophenoxy)-4-fluoj:ophen-^^^ 

{4-chlorophenylmediyl)) indol-2-yl]-2^-dimethylpropionaldehyde oxime-0- 
2-acetic acid. 

Certain compounds of this invention may exist in geometric or stereoisomeric 
forms. The present invention contemplates all such compounds, including cis- and 
trans- geometric isomers, R- and S-enantiomers, diastereomers, and mixtures thereof 
as falling widiin the scope of the invention. If a particular enantiomer is desired, it 
may be prepared by chiral synthesis or by derivatization with a chiral auxiliary where 
the resulting diastereomeric mixture is separated and the auxiliary group cleaved to 
provide the pure desired enantiomers. Alternatively, where the molecule contains a 
basic functional group such as amino or an acidic functional group such as carboxyl, 
diastereomeric salts are formed with an appropriate optically active acid or base, 
followed by resolution of the diastereomers thus formed by fractional crystallization 
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or chromatogn^)hic means weU known in the an and subsequent recovery of the pure 
enantiomers. 

Certain compounds of the present invention may contain a basic functional 
group such as amino, aUcylamino. or dialkylamino and are tiius capable of forming 

5 salts with pharmaceuticaUy acceptable acids. The term "pharmaceutically acceptable 
salts" in tiiis respect, refers to tiie relatively non-toxic, inorganic and organic acid 
addition salts of conqwunds of die present invention. These salts can be prepared in 
Sim during tht fmal isolation and purification of die compounds or by separately 
reacting the purified compound in its free base form with a suitable organic or 

10 inorganic acid and isolating die salt dius formed. Represenative salts include die 
hydrobiomide. hydrochloride, sulfate, bisulfate. phosphate, nitrate, acetate, oxalate, 
valerate, oleate, palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, 
tosylate. citrate, maleate. fumaiate, succinate, tartrate, naphthylate, mesylate, 
glucoheptonate, lactobionate, laurylsulphonate salts and die like. (See, for example S. 

15 M. Berge, et aL, "Pharmaceutical Salts," L EbamL 5cL. 66: 1-19 (1977) which is 

incorporated herein by reference.) 

In odier cases, die compounds may contain one or more acidic functional 
groups such as carboxyl and die like and are capable of forming salts widi 
pharmaceuticaUy acceptable bases. The term "pharmaceutically acceptable salts" in 

20 diese insumces refers to die relatively non-toxic, inorganic and organic base addition 
salts of compounds of die present invention. These salts can be likewise prepared in 
situ during die fmal isolation and purification of die compounds or by separately 
• reacting die purified compound in its free acid form widi a suitable base such as die 
hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation or 

25 widi ammonia, or an organic primary, secondary, or tertiary amine. Representative 
alkaU or alkaline eardi salts include die Uduum, sodium, potassium, calcium, 
magnesium and aluminum salts and die like. Representative organic amines useful 
for die formation of base addition salts include ediylamine, diediylamine, 
ethylenediamine, etiianolamine, diedianolamine, pipeiazine. and die like. (See, for 

30 example S. M. Berge, et al.. "Pharmaceutical Salts," .T. Pham . Sgi. . 66: 1-19 (1977) 
which is incorporated herein by reference.) 

Synthesis of the rnmpounds 

The compounds of die present invention are syndiesized by die following 
35 general syndietic routes. One general mediod for die syndiesis of intermediate 

indoles used to prepare compounds of diis invention, shown in Reaction Scheme 1. 



wo 92/03132 



18 



PCr/US91/05621 



employs the Fischer indole synthesis (cf. Advanced Organic Chemistiy, Reactions, 
Mechanisms, and Structure, Bid Ed. by J. March, John Wiley and Sons^ 198S, p. 
1032). In this method a hydrazine I is reacted with ketone 11 in a sutiable solvent at a 
temperature between 20PC and the refluxing temperature of the chosen solvent to 
5 provide the indole product m. The intermediate indole m is subsequently 

transformed by the procedures described for individual examples to provide the final 
products of this invention. 



Reaction Scheme 1 



10 




I n 



Another general method illustrated in Reaction Scheme 2, involves the 
IS reacdon of hydrazine intermediate IV with the ketone intermediate V to provide the 
indole intermediate VI The intermediate VI is then treated under basic conditions 
with a halogenated alkylaryl compound VII, where aryl is a heteroaiyl group such as 
furanyl, thienyl, pyridyl, pyrimidyl, thiazoyl, benzothiazolyl, benzothiophenyl, 
benzofuranyl, or substituted phenyL 



20 



25 



Reaction Scheme 2 



IV V VI 



NaH/DMSO 

^OR 



Aryl CHjAryl 



vn 
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JnhjfTitinn nf T^ulcotrii-ne Biosvnthftsis fa VitTO 

Inhibition of leukotriene biosynthesis by representative compounds of the 
present invention was evaluated in assays involving calcium ionophore-induced LTB4 
biosynthesis expressed by human polymorphonuclear leukocytes (PMNL) or human 
whole blood. Human PMNL were isolated ftom heparinized (20 USP units/mL) 
venous blood using Ficoll-Hypaque Mono-Poly Resolving Medium. Human PMNL 
suspensions (5 x lO^ cells/250 jiL) were preincubated witii test compounds or vehicle 
for 15 min at 37 "C followed by calcium ionophorc A23187 challenge (final 
concentration of 8.3 jiM) and die reaction terminated after 10 min by adding two 
volumes of methanol containing prostaglandin B2 as an internal recovery standard. 
The methanol extracts were analyzed for LTB4 content by HPLC or 
radioimmunoassay. 

The assay using human heparinized whole blood was incubated for 30 
minuics at 37 OC after adding 50 ^M of ionophore A23187. llie plasma layer was 
15 obtained by centiifugation and deproteinized by die addition of four volumes of 
metiianol. The medianol exoact was analyzed for LTB4 by HPLC ot 

radioimmunoassay. 

The inhibitory activity of representative examples is shown in Table 1. 



10 
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Table 1 

Inhibition of LTB4 Biosynthesis in Human PMNL and Human Whole Blood 



25 


Example 


Human PMNL 
ICsodiM) 


Human Whole 1 
IC50(JiM) 




1 


0.15 


1.3 




2 


0.27 


2.2 




3 


0.17 


1.6 


30 


4 


0.57 


6.7 




5 


0.18 


0.71 




6 


0.15 


1.2 




6.2 


0.31 


1.4 




7 


4.2 


6.9 


35 


8 


0.4 


5.2 




9 


77% @ 1.6 


5.6 




10 


70% @ 1.6 


2.5 
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(Table 1 concluded) 




11 


1.5 


6.9 


12 


100% @ 3.1 


L3 


13 


• 


3.0 


14 


40% @ 0.78 


2.5 


15 


0.09 


0,9 


16 




5.5 


20 


mm ^ 


0.68 


21 


• 


1.1 


22 




2.1 


23 


0.4 


2.7 


24 


1.1 





TnhihiHnn nf I^ukotriene Biosynthesis /n Vivo 
Inhibition of the biosynthesis of leukotrienes in vivo after oral administration 
of conq)ound was determined using a rat peritoneal anaphylaxis model in a similar 
manner as that described by Young and coworkers (Young, P. R.; Dyer, RD.; Carter, 
G. W. Fed. Proc, Fed, Am. Soc. Exp. BioL 1985, 44, 1185). In this model rats were 
injected intraperitoneally (ip) with rabbit antibody to bovine serum albumin (BSA) 
and three hours later injected ip with BSA to induce an antigen-antibody response. 
Rats were sacrificed 15 minutes after this challenge and die peritoneal fluids were 
collected and analyzed for leukotiiene levels. Test compounds were administered by 
gavage one hour prior to the antigen challenge. Percent inhibition values were 
determined by comparing the treatment group to the mean of the control group. 
Compounds of this invention are orally effective in preventing the in vivo bio- 
syntiiesis of leukotrienes as illustrated for representative examples shown in Table 2. 
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15 



20 



25 



30 



Table 2 

Inhibition of Uukotriene (LT) Biosynthesis In Vivo 



Pvnmnlft Percent Leukotriene inhibition at 

^^P^® 100 umol/kg oral dose 



2 
3 

10 5 



6 
20 



|imol/kg oral dose 

46% 
68% 
86% 
86% 
99% 



Pharmaceutical 



35 



The present invention also provides pharmaceutical compositions which 
comprise one or more of the compounds of fonnula I above formulated together with 
one or moie non-toxic pharmaceutically acceptable carriers. The pharmaceutical 
compositions may be specially formulated for oral administration in soUd or Uquid 
forai, for parenteral injection, or for rectal or vaginal administration. 

The pharmaceutical compositions of tfiis invention can be administered to 
humans and otiier animals orally. rectaUy, parenterally , intracistemally, 
intiavaginally. intraperitoneaUy. topically (as by powders, ointments, or drops), 
bucaUy, or as an oral or nasal spray. Hie term "parenteral" administration as used 
herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intrastemal. subcutaneous and intraarticular injection and infusion- 
Pharmaceutical compositions of diis invention for parenteral injection 
comprise pharmaceuticaUy acceptable sterile aqueous or nonaqueous solutions, 
dispersions, suspensions or emulsions as weU as sterile powders for leconstimtion 
into sterile injectable solutions or dispersions just prior to use. Examples of suitable 
aqueous and nonaqueous carriers, diluents, solvents or vehicles include water, 
ethanol. polyols (such as glycerol, propylene glycol, polyethylene glycol, and the 
like), and suitable mixtiires tfiereof, vegetable oils (such as oUve oil), and injectable 
organic esters such as ediyl oleate. Proper fluidity can be maintained, for example, by 
the use of coating materials such as lecithin, by the maintenance of the required 
particle size in the case of dispersions, and by die use of surfactants. 
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These compositions may also contain adjuvants such as preservative, wetting 
agents, emulsifying agents, and dispersing agents. Prevention of the action of 
microorganisms may be ensured by the inclusion of various antibacterial and 
antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the 

5 like* It may also be desirable to include isotonic agents such as sugars, sodium 

. chloride, and the like. Prolonged absorption of die injectable pharmaceutical form 
may be brought about by the inclusion of agents which delay absorption such as 
aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow 

10 the absorption of the drug from subcutaneous or intramuscular injection. This may be 
accomplished by the use of a liquid suspension of crystalline or amorphous material 
with poor water solubility. The rate of absorption of the drug dien depends upon its 
rate of dissolution which, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenterally administered drug form is 

15 accomplished by dissolving or suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the 
drug in biodegradable polymers such as polylactide-polyglycolide. Depending upon 
the ratio of drug to polymer and the nature of the particular polymer employed, the 
rate of drug release can be controlled. Examples of other biodegradable polymers 

20 include poly(orthoesters) and poly(anhydrides) Depot injectable formulati(Mis are 
also prepared by entrapping the drug in liposomes or microemulsions which are 
compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration 
through a bacterial-retaining filter, or by incorporating sterilizing agents in die form 

25 of sterile solid compositions which can be dissolved or dispersed in sterile water or 
other sterile injectable medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, 
powders, and granules. In such solid dosage forms, the active compound is mixed 
with at least one inert, pharmaceutically acceptable excipient or carrier such as 

30 sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches, 
lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example, 
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia, 
c) humectants such as glycerol, d) disintegrating agents such as agar-agar, calcium 
carbonate, potato or tapioca starch, algiiuc acid, certain silicates, and sodium 

35 carbonate, e) solution retarding agents such as paraffin, f) absorption accelerators 
such as quaternary anunonium compounds, g) wetting agents such as, for example. 
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cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite 
clay, and i) lubricants such as talc, calcium stearate, magnesium stearatt, solid 
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of 
capsules, tablets and pills, the dosage form may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft 
and hard-filled gelatin capsules using such excipients as lactose or milk sugar as weU 
as high molecular weight polyethylene glycols and the like. 

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and sheUs such as enteric coatings and other coatings well 
known in the pharmaceutical formulating art They may optionally contain 
opacifying agents and can also be of a composition tijat tiiey release die active 
ingredient(s) only, or preferentially, in a certain pan of the intestinal tract, optionally, 
in a delayed manner. Examples of embedding compositions which can be used 
include polymnic substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, 
witii one or more of die above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically 
acceptable emulsions, solutions, suspensions, syrups and elixirs. In addition to die 
active compounds, the liquid dosage forms toay contain inert dUuents commonly used 
in die art such as, for example, water or otiier solvents, solubilizing agents and 
emulsifiers such as eUiyl alcohol, isopropyl alcohol, ediyl carbonate, ediyl acetate, 
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dinaetiiyl 
formamide, oUs (in particular, cottonseed, groundnut, com, g«m, olive, castor, and 
sesame oUs), glycerol, tetrahydrofiirfuryl alcohol, polyediylene glycols and fatty acid 

esters of sorbitan, and mixtures thereof. 

Besides inert diluents, die oral compositions can also include adjuvants such 
as wetting agents, emulsifying and suspending agents, sweetening, flavoring, and 
perfuming agents. 

Suspensions, in addition to die active compounds, may contain suspending 
agents as, for example, etiioxylated isostearyl alcohols, polyoxyediylene sorbitol and 
sorbitan esters, microcrystalline ceUulose, aluminum metahydroxide, bentonite, agar- 
agar, and tragacanth. and nuxtures thereof. 

Compositions far rectal or vaginal administration are preferably suppositories 
which can be prepared mixing die compounds of dus invention witii suitable non- 
irritating excipients or carriers such as cocoa butter, polyediylene glycol or a 
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suppository wax which are solid at room temperature but liquid at body temperature 
and therefore melt in the rectum or vaginal cavity and release the active con^und. 

Dosage forms for topical administration of a compound of this invention 
include powders, sprays, ointments and inhalants. The active compound is mixed 
under sterile conditions witii a pharmaceutically acceptable carrier and any needed 
preservatives, buffers, or propellants which may be required. Opthalmic 
formulations, eye ointments, powders and solutions are also contemplated as bang 
within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions 
of tiiis invwition may be varied so as to obtain an amount of die active compound(s) 
tiiat is effective to achieve die desired therapeutic response for a particular patient, 
compositions, and mode of administration. The selected dosage level wiU depend 
upon the activity of die particular confound, the route of administration, the sevCTity 
of die condition bdng treated, and die condition and prior medical history of die 
patient being treated. However, it is widiin die ddll of die art » start doses of die 
compound at levels lower dian required for to adiieve the desired diwapeutic ^ct 
and to gradually increase the dosage until the desired effect is achieved. 

Generally dosage levels of about 1 to about 50, more preferably of about 5 to 
about 20 mg of active compound per kilogram of body weight per day are 
administered orally to a mammalian patient. If desned, the rffective daily dose may 
be divided into multiple doses for purposes of administration, e.g. two to four 

separate doses per day. 

The following examples are presented to mable one skilled in die an to 
practice die present invention. These exanqiles are merely illustrative and should not 
be read as limiting the invmtion as it is d^ed by die appended claims. 



wo 92/03132 



25 



PCr/US91/05621 



Example 1 

P n.r»r«rinnofN'. hvHmvv.N^methv1-M-rr7-m<.thvl.:^-n-f4-rhlomnhenYllW^^^ 




1.1 1 



Compound 1.1 was prepared by adaptation of the procedure reported in EPA 
87311031.6. To a stirring benzene (7-4 mL) solution of Compound 1.1 (525 mg, 1.11 
mmol), trietiiylamine (0.16 mL, 1.17 mmol) and diphenylphosphorylazide (0.25 
mL.1.1 1 mmol) were added. The reaction was refluxed for one hour; N-meUiyl- 
hydroxylamine hydrochloride (96 mg, 1.12 mmol) in triethylamine (0.16 mL. 1.13 
mmol) and H2O (0.25 rr!.) was added, and die reaction stirred two hours at reflux. 
The cooled reaction mixture was poured into aq. sat'd NH4CI and extracted witij 
EtOAc (2x). The combined organic extracts were washed (sat'd, aq NaHCX^s, H2O, 
and brine), dried (MgS04), and concentrated in vacuo to yield 362 mg of desired 
product 1 as a cream-colored amorphous solid, after purification by chromatography 
(silica gel, 35% EtOAc/hexanes). m.p. 95-100«'C; iR NMR (300 MHz. DMSO-de); 
1.20 (9H, s). 1.23 (6H. d. 7.5 Hz), 1.3 (6H, s). 2.95 (4H, m). 3.38 (2H. s), 5.57 (2H, 
s). 6.35 (IH, s). 6.87 (2H, d. J = 8.4 Hz), 6.97 (IH, dd, J = 8.4. 1.5 Hz), 7.27 (IH, d. J 
= 9Hz). 7.34 (2H, d, J = 9Hz). 7.48 (la d, J = 1.5 Hz), 9.42 (IH. s); MS (M+H)+ = 
516. Analysis calc'd for C28H38CIN3O2S: C. 65.16; H, 7.42; N, 8.14; Found: C, 
64.87; H. 7.45; N. 7.94. 



PCr/US91/05621 



imethyllsthYltbiQk 




2.2 



Gompoand 2.1 was prq»ared by reduction of compound LI as follows. To a 
O^C solution of Compound 1.1 (2.61 g. 5.53 mmol) in 50 mL of dry THF, a 2.0 M 
(THF) borane dimethylsulfide solution was added diopwise (5.80 mL, 11.6 mmol). 
The reaction was stirred 17 hours at room tempCTature; methanol (10 mL) was added, 
and it was then concentrated in vacuo, filtered dirough a silica gel pad, and purified 
by chromatography (silica gel, 20% EtOAc/hexanes) to obtain 1.69 g of compound 
2.1 as a white, amorphous solid. m.p. 67-70''C; NMR (300 MHz, DMS0-d6); 
0.82 (6H, s), L18 (9H, s), 1.22 (6H. d, J = 7.75 Hz), 2.93 (3H, m). 3.15 (2H, d, J = 6 
Hz), 4.82 (IH, t, J = 6 Hz). 5.58 (2H. s), 6.87 (2H, d, J = 825 Hz). 6.97 (IH. dd. J = 
8.25 and U Hz). 7.25 (IH, d, J = &25), 7.33 (2H, d, J = 8.25 Hz), 7.47 (IH. d, J = 
1.5 Hz); MS (M+H)+ = 458. 
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Example 2 



pygpararion of 
S-n-methvl 




l-2-vllpTopionaldehvde oxime 



OH 



CI 



1.1 



2.1 



wo 92/03132 



27 



PCr/US91/05621 



10 



To a -eye solution of oxalylchloride (0.41 mL, 4.66 mmol) in diy methylene 
chloride (4.7 mL), the following reagents were added: DMSO (0.41 mL, 5.32 mmol) 
in dry methylene chloride (5.32 mL) (diopwise over a five minute period) and 
Compound 2 (1.22 g, 2.66 mmol) in diy methylene chloride (18 mL) (also dropwise 
over a five minute period). The reaction was stined ten minutes after the addition of 
Compound 2 was completed, and then triethylamine (1.67 mL, 12.0 mmol) in dry 
methylene chloride (4.0 mL) was added dropwise over a five minute period and 
stirred one hour before quenching die cold reaction naixorc witfi 10% KHSO4 (aq). 
This solution was poured into a separatory funnel containing hexanes. The layers 
were separated, and die aqueous back extracted with etiier. The organic layers were 
combined, washed (1 x safd. aq NaHCOs: 1 x H2O; and 3 x brine), dried (MgS04). 
and concentrated in vacuo to yield 1.16 g of a yeUow, amorphous solid aldehyde 
intramediate 2.2. 

To a stirring solution of Compound 2.2 (1.16 g, 154 mmol) in ethanol (8.5 
15 mL), under N2(g), pyridine (0.26 mL. 3.18 mmol) and hydroxylamine hydrochloride 
(210 mg, 3.05 mmol) were added neat and sequentially. The reaction was stirred 16 
hours before concentrating in vacuo to yield 120 g of Compound 2 as a pale, yeUow 
amorphous soKd. A portion of oxime was purified by flash chromatography (siUca 
gel 10% EtOAc/hexanes) to yield 179 mg of tiie tide compound as an amorphous 
white solid. m.p. 80 . 85»C; IR NMR (300 MHz, DMSOde); 1.08 (6H. s). 1.20 
(9H. s), 1.23 (6H. d, J = 6.75 Hz). 2.95 (IH. septet, J = 6.75 Hz), 3.08 (2H, br s), 5.45 
(2H. s). 6.88 (2H, d, J = 8.25 Hz), 6.97 (IH, dd. J - IJ and 8.25 Hz). 7.26 (IH. d. J = 
8.25 Hz), 7.32 (2H, d, J = 8.25 Hz), 7.39 (IH. s), 7.46 (IH, d, J = 1.5 Hz), 10.43 (IH, 
s); MS (M+H)+ = 47L Analysis calc'd for C27H35CIN2OS: C. 68.84; H, 7.49; N, 

25 5.95; Found: C, 68.56; H, 7.58; N, 5.70. 
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Example 3 

Prrparation q f N-hvdroxv-N-2.2-dimethvl-3-rf l-f4-chlorQDhenvlmethYlV3-f l.t : 
Him^hvlethvU hin'>- -methvlethvimndol-l-vnpmpvl urea 





To a stiiring solution of Compound 2 (1A6 g, 2.46 mmol) in ethanol (5-0 mL), 
under N2(g) atmosphere, borane pyridine complex (0,84 mL, 8.33 mmol) was added 
neat The reaction was stirred for two hours, cooled to 0°C, and 12M HQ (1.4 mL, 

10 16.7 mmol) in etiianol (1.0 mL) added dropwise over a 30 minute period. After 

stirring 16 hours at room temperature, 50 mL of H2O was added to die reaction, and 
4N NaOH(aq) added to raise the pH to 14. The basic solution was extracted with 
ether. The organic layer was washed (brine), dried ^gS04), and concentrated in 
vacuo. The crude material was purified by chromatography (silica gel, 50% 

15 EtOAc/hexanes), yielding 898 mg of hydroxylaminc intermediate 3.1 as an 
amorphous, white solid. 

To a stirring solution of 3.1 (642 mg, L36 mmol) in TUF (5 mL) was added 
trimethylsilyl isocyanate (0.24 mL, 1.5 mmol). After stirring 90 minutes, additional 
trimetiiylsilyl isocyanate(TMSNCO) (0.10 mL, 0.73 mmol) was added. The reaction 

20 was stiired for one hour then poured into a separatory funnel containing NH4Q (sat*d, 
aq) and extracted with ethyl acetate. The organic layer was washed (brine), dried 
(MgS04), concentrated in vacuo, and purified by chromatography (silica gel, 50-75% 
EtOAc/hexane) to yield 427 mg of desired product 3 as a white amorphous solid. 
m.p. 95 - lOO^Q IH NMR (300 MHz, DMSO-de); 0.90 (6H, s), 1.18 (9H, s), 1.22 

25 (6H, d, J = 6.75 Hz), 2.95 (3H, m), 3.35 (2H, s), 5.52 (2H. s), 6.25 (2H, s), 6.90 (2H, 
d, J = 9 Hz), 6.95 ( IH, dd, J = 1 .5, 9 Hz), 7.23 (IH, d, J = 9 Hz), 7.33 (2H, d, J = 9 

Hz), 7.47 (IH, d. 1.5 Hz), 9.28 (IH, s); MS (M+H)+ = 516. Analysis calc'd for 
C28H38CIN3O2S (0.25 H2O): C, 64J9; H, 7.45; N, 8.07; Found: C, 64.58; H, 7.45; 

N, 7.95. 
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20 



Example 4 




4.1 






4.3 



4.4 



To a solution of dusopropylamine (11.5 tnL, 81.1 mmol) in dry THF (175 
mL) at O^C, under N2(g) atmosphere, n-BuLi (2.5M in hexanes) (31.0 mL, 77 mmol) 
was added over a fifteen minute interval. Hie reaction was stirred for 15 additional 
minutes at both (fC and -78°C; t-butyl acetate (10.0 mL, 69.9 mmol) in dry THF (15 
mL) was added dmpwise over a 15 oiinute period. After stirring 45 minutes at -78»C. 
2-chloiD, 3-iodo-l-propene (15.8 g. 78 mmol) was added, and tiie reaction srined for 
15 minutes at -78°C and 15 minutes at O'C before quenching witii excess NH4CI 
(sat'd, aq). Hie quenched reaction mixture was poured into a separaioiy funnel and 
extracted widi EtOAc (2x). The combined organic layers were washed (10% aq HCl, 
H2O, and brine), dried (MgS04). and concentrated in vacuo to yield 18.87 g of a dark 
red dl. 10.18 g of intermediate 4.1, as a pale red oil, was obtained after distillation ( 
b.p. 79.5-83'Q. 

Starting witii Compound 4.1 (2.5 g, 13.1 1 mmol) and adapting the procedure 
reported in EPA 87311031.6 used in Example 1. 1.09 g of tiie Fischer-Indole product 
4.2, was obtained as a yellow waxy soUd after purification by chromatography (sUica 
gel.' 5% EtOAc/hexane). Compound 4.2 ( 293 mg. 0.586 mmol) was stined in 
CH2CI2 (2.5 mL), TFA 0.45 mL (5.86 mmol), and anisole (0.13 mL, 1.17 mmol) 
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overnight AftCT purification by chromatography (silica gel, EtOAc and 5-10% 
MeOH/CHCl3). 187 mg of the acid intermediate 43 was obtained- 

Starting with intermediate 43 (161 mg» 0.363 mmol) and following the 
procedure outlined in Example 1. 100 mg of desired product 4 was obtained as a 
white solid after purification by chromatography (silica gel, 50% EtOAc/hexane). 
. m^p. 87 - 93^C; NMR (300 MHz, DMSO-de); 1.23 (6H, d, J = 7.5 Hz). 1.28 
(9H, s), 2.95 (4H, m), 3.08 (2H, m), 3.15 (2H, m), 5.62 (2H, s). 6.98 (3H, m), 7.20 
(IH, d, J « 8.25 Hz), 7.25 (la m), 7.37 (2H, m). 7.46 (IH, d, J = 1.5 Hz), 9.33 (IH. 
m); MS (M+H)+ = 488. (M+NH4)+ « 505. Analysis calc'd for C26H34CIN3O2S: C, 
63.98; H, 7.02; N, 8.61; Found: C, 63.69; H, 7.13; N. 8.37. 

Example 5 

Preparation of N-2.2-dimeth vU^-rri-(4^hlnrnphenvlmethvlV3-n.l^ 
fhinV5>n >mer hv1erhvnMndQl-2-vnDropvl urea 




3 5 



A stirring solution of 3 (632 mg, 122 mmol) in methanol (10 mL), under N2(g) 
atmosphere, was warmed to 45**C ( H2O bath). To this solution was added NaOAc x 
3H2O (2.0 g, 14.64 mmol) in H2O (3 mL). After stirring a few minutes die reaction 
became homogeneous, and 3.1 mL of a 1.2 M TiQs aqueous was added dropwise 
over a few minutes. Afta- stirring 24 hours, the reaction was partially concentrated in 
vacuo. The resultant concentrate was poured into 50% aq NaQ (1(X) mL) and 
extracted carefully witii a 2/1 IHF/etiiyl acetate (2 x 100 mL) solution. The organic 
extracts were combuied, washed (sat'd, aq NaHCOs and brine), dried (MgS04), 
concennrated in vacuo, and purified by chromatography (silica gel, 5% 
MeOH/CH2a2) to yield 350 mg of desired product 5 as a white amorphous solid. 
m.p. 109 - IIT'C; ^H NMR (300 MHz, DMSO-de); 0.82 (6H. s), 1.20 (9H, s), 1.23 
(6H. d, 6.75 Hz). 2.83 - 2.98 (5H, m). 5.43 (2H, s), 5.52 (2H, s). 6.06 (IH, br t, J = 6 
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IS 



20 



Hz), 6.88 (2H, d, J = 8.25 Hz), 6.97 (IH. dd. J = 8.25. 1.5 Hz), 7.24 (la d. J = 8.25 
Hz)! 7.32 (2H. d. J = 8.25 Hz), 7.47 (IH, d. J = 1.5 Hz); MS (M+H)+ = 500. 
Analysis calc'd for C28H38CIN3OS: C, 67.24; H, 7.66; N, 8.40; Found: C, 67.11; H, 
7.74; N, 8.25. 

Example 6 

.N.?_.f ^.r 1 .r4.chlorQph P-n vlinethvn-3-a . 1 - 

.2.2-diTnethvlp mpionvlamino1ethvl 




am 





0CH2CH3 



1.1 



6.1 





Ijl OH 

n 



6.2 



6 



The following leactants were comlnned in a round-bottom flask: Compound 
1.1 (8.0 g, 16.9 nmiol), B-alanine ethyl ester hydrochloride (2.65 g, 16.9 mmol), and 
1-hydioxybenztriazole hydrate (6.85 g, 50.7 mmol). The vessel was placed under 
N2(g) atmosphoe; DMF (43 mL) and N-methyl morpholine (3.70 mL, 33.8 mmol) 
were then added. The reaction was cooled to -23°C (CCI4/CO2 bath) and stirred ten 
minutes before adding l-ethyl-3-(3-aminomethyl) carbodiimide hydrochloride (3.24 
g, 16.9 mmol). The reaction was allowed to slowly warm to room tanperature and 
stir overnight. The reaction mixture was poured into NaHCOs (200 mL) (aq, sat'd) 
and extiBCted with EtOAc (2 x 500 mL). The combined organic extracts were washed 
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(4 X H20, 3 X brine), dried (MgS04), concentrated in vacuo^ and purified by 
chromatography (sUica gel, 20-35% EtOAc/hexane) to yield 8.83 g of intennediate 
ester 6.1. m.p. 45 - 50*0; NMR (300 MHz, DMSO-de); 1.08 (6H, s). 1.14 (3H. 
t, J = 6.75 Hz), 1.19 (9H, s). 1.23 (6H, d, J = 6.75 Hz), 2.42 (2H, t, J = 7.50 Hz), 2.95 
(IH, septet, J = 6.75 Hz), 3.15 (2H, s), 322 - 3.32 (2H, m), 4.0 (2H, quartet, J = 6.75 
Hz). 5.45 (2H, s), 6.86 (2H, d, J = 8.25 Hz). 6.97 (IH. dd, J = 8.25. 1.5 Hz). 7.24 (IH. 
d. 8.25 Hz). 7.32 (2H. d. J = 8.25 Hz). 7.47 (IH. d, 1.5 Hz), 7.58 (IH, hr t, J = 5.25 
Hz); MS (M+H)+ = 571. 

To a stirring solution of ester 6.1 (7.31 g, 12.8 mmol) in THF (40 mL), UOH 

(880 mg, 21.0 mmol) in H2O (23 mL) was added. The reaction was stirred for four 
hours then acidified with HQ (12M). The aqueous solution was extracted with 
EtOAc (2 X 300 mL). The combined aqueous extracts were dried (MgS04), 
concentrated in vacuo and purified by chromatography (silica gel, 20-50% 
E«DAc^exane/2%H0Ac) to yield 6.80 g of acid 6.2 as a white, amorphous solid. 
m.p. 80.3-83.0»C; iR NMR (300 MHz, DMSO-de); 1.08 (6H, s), 1.20 (9a s), 
1.23 (6H, d, J = 6.75 Hz), 2.36 (2H, t, J » 7 JO Hz), 2.95 (IH, septet, J = 6.75 Hz), 
3.17 (2H, s). 3.20-3.30 (2H. m). 5.45 (2H, s), 6.87 (2H. d, J = 8.25 Hz), 6.97 (IH, dd. 
J » 1.5 Hz, 8.25 Hz), 7.24 (IH, d, J = 8.25 Hz), 7.32 (2H, d. J = 8,25 Hz), 7.47 (IH. d, 
J = IJ Hz), 7.57 (IH, br t, J = 5.25 Hz); MS (M+H)+ = 543. 

Starting with acid intCTnediate 6.2 (746 mg, 1.37 imnol) and foUowing die 
procedure of Exatnple 1 listed above, 315 mg of desired prodoa 6 was obtained as a 
white, amorphous solid. m.p. 99.3-105''C; iH NMR (300 MHz, DMSO-dg); 1.08 
(6H, s), 1.20 (9H. s). 1.23 (6H. d. J = 7.5 Hz), 2.88 - 3.00 (4H. m). 3.05 - 3.15 (4H. 
m). 3.17 (2H, s), 5.43 (2H. s). 6.87 (2H. d, J = 8.25 Hz), 6.98 (IH, dd, J = 1.5. 8.25 
Hz). 7.05 (IH. m). 7.25 (IH. d. J = 825 Hz), 7.32 (2H, d. J = 8.25 Hz), 7.47 (IH, d, J 
= 1.5 Hz). 7.59 (IH. m), 9.32 (IH, s); MS (M+H)+ = 587. Analysis calc'd fat 
C3iH43ClN4O3S(0.5 H2O): C, 62.45; H, 7.44; N, 9.40; Found: C, 62.71; H, 7.33; 

N, 9.38. 
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Example 7 

prppj ^r^tinn Of 1 ■r4-chlnmnhi ^nvlmethvlV2-r2.2.dimethvl.Vf n-hvrimxVPrOPVl)^ 
i,n,innYmnvn. ^.n.1.diinethv}i^thvlthin^-5.fl-methvlethvnindole 



To a stilling solution, under N2 (g) atmosphere, of ester 6.1 (964 mg, 1.69 
mmol) in EtiO (4 mL) and THF (10 mL), 1.0 M LAH (ether) solution (3.38 mL, 3.38 
mmol witii respect to aluminum) was added dropwisc over a 90 second period. After 
stirring 3 hours, the reaction mixture was quenched with H2O (0.2 mL), 15% aqueous 
NaOH (0.2 mL), and H2O (0.6 mL). The resulting aluminum salts were filtered off 
tinough a ceUte pad witii EtOAc (200 mL). The filtrate was concentrated in vacuo 
and purified by chromatography (silica gel, 10-35% 

EtOAc/hexane^%isopropylamine) to yield 680 mg of desired product 7 as a clear, 
colorless oil. iR NMR (300 MHz, DMSO-de); 0.87 (6H. s), 1.20 (9H. s), 1.23 (6H, 
d, J = 7.5 Hz), 1.55 -1.64 (3H, m), 2.27 (2H, br s), 2.58 (2H, hr t. J = 6.0 Hz), 2.90 - 
3.00 (3H, m), 3.48 (2H, t, J = 6.0 Hz), 4.50 (IH, hr s), 5.65 (2H, br s), 6.87 ( 2H, d, J 
= 8.25 Hz). 6.95 (IH. dd, J = 1.5. 8.25 Hz). 7.23 ( IH. d, J = 8.25 Hz). 7.32 (2H, d, J 
= 825 Hz), 7.47 (IH, d, J = 1.5 Hz); MS (M+H)+ = 515. Analysis calc'd for 
C30H43CIN2OS: C, 69.94; H, 8.41 ; N, 5.44; Found: C 70.56; H. 8.57; N, 5.49. 




6.1 



7 
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Example 8 

rj^n nf Nr-7.-r2-tnethvl- ^-n .f4-cMoinphflnvlmethvn-'^.f 1 1 -dimethvlethvltfaio)- 

-methvleth vnindol-2-vninroDvl urea 




1.1 



8 



Starting with Compound 1.1 (1.00 g, 2.12 mmol) and 14.8 N ammonium 
hydroxide (0.90 g. 2.23 mmol) and following the procedure outlined in Example 1, 
344 mg of desired product 8 was obtained as white, powdery solid after 
recrystallization(Et20/CH2a2/hexane). m.p. 206.1-206.5*0 NMR (300 MHz, 
DMSO-dfi); 1.18 (15H. s), 1.23 (6H, d, J = 6.75 Hz), 2.95 (IH, septet, J = 6.75 Hz), 
3.4 (2H, s), 5.41 (2H, s). 5.58 (2H, s), 5.92 (IH. s), 6.90 (2H, d, J = 8.25 Hz), 6.97 
(IH, dd, J = 1.5 and 8.25 Hz), 7.28-7.35 (3H, m), 7.46 (IH, d, J = 1.5 Hz); MS (M)+ 
= 485. Analysis calc'd for C27H36CIN3OS: C, 66.71; H, 7.46 ; N, 8.64; Fbund: C 

66.89; a 7.51; N. 8.59. 

Example 9 

Pmpararion of ^-H-fl -f4-chlo Tnphenv1methvn-^-n 1 ^imethvIethvlthioV5-a- 
tTiPthvlethvlMnrinl-2-vlV2-a minocarfaonvton«nn.2.methvloroDvllDropano 

ester 
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Starting with Compound 1.1 (1.34 g. 2.84 nunol) and B-alanine ethyl ester 
hydrochloride (445 mg, 2.84 mmol) and Mowing the procedure outlined in Example 
1, 1.28 g of Compound 9 was obtained as a white, amorphous solid after purification 
by chromatography (silica gel, 30% EtOAc/hexane). m,p. 131«C; NMR (300 
MHz, DMSOde); 1.18-L21 (18 H. m), 1.23 (6H. d. J = 6.9 Hz). 2.42 (2H. t. J = 6.7 
Hz), 2.95 (IH. septet, J = 7.5 Hz), 3.23 (2H, quartet, J = 6.0 Hz). 3.38 (2H. br s), 4.08 
(2h', quartet. J = 7.2 Hz), 5.52 (2H. s). 5.83 (IH. t, J = 6.25 Hz). 5.87 ( IH, s), 6.89 
(2H, d. J = 8.6 Hz). 6.97 (IH. dd. J = 1.5 and 8.4 Hz), 7.22 (IH. d. J = 8.2 Hz), 7.32 
(2H. d, J = 8.4 Hz), 7.46 (la d, J = 1.7 HZ); MS (M+H)+ = 586. Analysis calc'd 
for C32H44CIN3O3S: C 65.56; a 7.56 ;N, 7.17; Found: C, 65.76; H, 7.65; N. 7.12. 

Example 10 

pn.p.n.tinn of ^- P-f ^ -^A.rhl«mnhrnylmPthvn.^n l^ime^hvlethvlthioVS-f 1- 




9 10 



Starting with Compound 9 (1.00 g. 1.71 mmol) and following the procedure outUned 
in Example 6. 930 mg of desired product 10 was obtained as white, amorphous soUd 
after purification by chromatography (siUca gel. 15-50%EtOAc/2%HOAcAiexane). 
m.p. 139-141°C; 

IH NMR (300 MHz, DMSO-de); 1.18 (15H, s), 1.23 (6H, d, J = 6.9 Hz). 2.36 (2H. t. 
J = 6 5 Hz). 2.95 (IH, septet. J = 6.9 Hz), 3.20 (2H. quartet. J = 6.0 Hz), 3.37 (2H, br 
s) 5 52 (2H. s), 5.83 (la t. J = 6.25 Hz), 5.89 (la s), 6.88 (2a d. J = 8.6 Hz), 6.97 
(la dd. J = 1.7 and 8.6 Hz). 7.22 (la d. J = 8.2 Hz). 7.32 (2a d. J = 8.2 Hz), 7.46 
(la J « 1.7 Hz); MS (M+H)+ = 558/560. Analysis calc'd for CaoatflClNaOsS: C 
62.54; a 7.35 ; N, 7.29; Found: C, 62.56; H, 7.12; N. 6.97. 
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Example 11 

Pmparation of N'-hvdTQXv-N*-methvl-N-r 1 ■f4-chlorQPhen vlmethvl VS-Q- 
mftthvlethvlV2>rf2>methvl-2>e thQxvcarbQnvnpn3P 




11.3 11 



Starting with Compound ILl (3.60 g, 7.20 mmol), the ethyl ester of Compound LI, 
in benzene (70 mL), AiCl3 (2.88 g, 21.6 mmol) was added neat The reaction was 
stined for one hour, under N2(g) atmosphere. The brown reaction mixture was 
poured into a separatory funnel containing 10% aqueous HQ and extracted with 
EtOAc. The combined organic extracts were washed (2 x H2O and 1 x brine), dried 
(MgS04), and concentrated in vacuo to yield 3.63 g of a dark orange syrup. After 
purification by chromatography (silica gel, 10-20% EtiO/hexane), 1.68 g of 
(jompound 1L2 was obtained as a viscous oiL 

To a stirring solution, under N2 (g) atmosphere, of Compound 11.2 (1.68 g, 
4,08 mmol) in distilled CH2CI2 (35 mL), succinic anhydride (410 mg, 4,10 mmol) 
was added neat The reaction was cooled to 0*^C, and AICI3 (1.25 g, 9.40 mmol) 
added via a powder addition funnel (over a three minute interval). After stirring 
overnight at room temperature, die reaction mixture was poured into dilute aqueous 
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HQ and extracted with EtOAc. The combined organic extracts were washed (Ix 
brine), dried (MgS04), and concentrated in vacuo . The crude concentrate was 
purified by chromatography (siUca gel, 20% EtOAc/2%HOAc/hexane), foUowed by 
recrystallization (CHaQz/hexane) to yield 535 mg of Compound 11.3 as a fine white 

soUd. m.p. 172.5-174»C. 

Starting with Compound lU (385 mg, 0.752 mmol) and foUowing the 
procedure outlined in Example 1, 30 mg of Compound 11 as a salmon-colored soUd 
was obtained after purification by chromatography (silica gel, 20 - 50% 
EtOAc/hexane/2%HOAc) and recrystallization (EtOAc/hexane). m-p. 150.5-152*0, 
IH NMR (300 MHz, DMSO-de); 1.10 (3H. t. J = 6.75 Hz), 1.16 (9H. s). 1.25 (6H. d. 
J = 6.75 Hz). 2.95 (3H, s), 3.02 (IH, septet. J = 6.75 Hz), 3.23 (2H, t, J = 6.75 Hz), 
3.45 (2a quartet. J = 6.0 Hz), 3.58 (2H. s). 4.0 (2H, quartet, J = 6.75 Hz), 5.50 (2H, 
br s), 6.92 (3H, m), 7.08 (IH. dd, J - 1.5 and 8.25 Hz), 7.32 (la d, J = 8.25 Hz), 7.35 
(2H, d, J = 8.25 Hz), 7.76 (IH. br s), 9.39 (IH. s); MS (M+H)+ = 556. 
Analysis calc'd for C30H38ClN3O5(0.25H20): C. 64.28; H. 6.92 ; N. 7.50; Found: 

C 64.33; U, 6.86; N. 7.35. 



Example 12 




Compound 22 (676 mg, 1.48 mmol) was suspended in EtOH (3 mL) and 
stirred under N2(g) annosphCTe. Aminoguanadinium hydrogen carbonate (205 mg. 
1.50 mmol) was suspended in MeOH (3 mL) and 6N HQ aqueous added untU all of 
the solid dissolved. The aminoguanidinium solution was added to the solution of 
Compound 22, and the reaction allowed to stir 16 hours. The reaction was 
concentrated in vacuo and purified by chromatography (siUca gel, 5.5% MeOH/2% 
isopropylamine/CHClj) to yield 374 mg of Compound 12 as a cream-colored 
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amorphous soUd. m.p. 105-107»C; NMR (300 MHz, DMSO-dg); 1.07 (6H, s), 
1,20 (9H, s). 1.22 (6H, d. J » 6.75 Hz). 2.95 (IH, septet, J = 6.75 Hz), 3.05 (2H, br s), 
5.22 (2H. br s), 5.40 (2H, s), 5.51 (2H, br s), 6.85 (2H, d, J = 8.25 Hz), 6.97 ( IH, dd. 
J = 8.25 and 1.5 Hz), 7.27 (IH, d. J = 825 Hz), 7.32 (3H, m), 7.46 (IH, d, J = 1.5 
Hz); MS (M+H)+ = 512/514. 

. Analysis calc'd for C28H38C1N5S(0.25 H2O): C, 65.09; H, 7.51 ; N, 13.67; Found: 
C, 64.97; H, 7.51; N, 13.47. 



10 



15 



20 



25 




Exanvle 13 

>-^«n.l-dimethvlethylthioV5-fl- 
fnftthvlethvnindol-2-vlV2-g fninncarhonvlamino-2-methvlDroDvllim)Panoicacid. 

sodimn salt 




0*Na+ 



CI CI 
10 13 

To a sdning THF (2 mL) solution of Con:q>ound 10 (314 mg, 0.563 mmol), 
NaOMe (30.4 mg, 0.563 mmol) was added and the reaction stirred at room 
teiiq>erature. The reaction was earned out undCT N2(g) atmosphere. After one hour 
the reaction was taken up in 50% EtOAc/IHF. wa^ed (2 x brine), dried (MgS04), 
and purified by chromatography (silica gel, 5% MeOH/CH2Cl2) to yield 236 mg of 
Confound 13 as an off-white amorphous solid. ni.p. 176 - 185°C; ^H NMR (300 
MHz, DMSO-d6); 1.18 (15H, s), 1.22 (6H, d, J = 6.75 Hz), 2.26 (2H. t, J = 6.0 Hz), 
2.95 (IH, septet, J = 6.75 Hz). 3.17 (2H, m), 3.38 (2H. br s), 5.53 (2H, s), 5.88 (IH. 
br s), 6.0 (IH, br s), 6.89 (2H. d, J = 8.25 Hz), 6.96 (IH, dd, J = 8.25 and 1.5 Hz), 
7.23 (IH, d, J = 8.25 Hz), 7.32 (2H, d. J = 8.25 Hz), 7.46 (IH, d. J « 1.5 Hz); MS 
(M+H)-*- « 580 and (M-t-Na) s 602. Analysis calc'd for C30H39CIN3O3: C 62.12; H, 
6.78 ; N, 7.24; Found: C, 62.21; H, 6.78; N, 7.34. 
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Example 14 

p n.po«.rin«ofN . hvHmvv-N.r/r/»l^-2.(l.f4-ChlorOPhffnvln)Ctf»Y»-3-f^»l - 
^^j |p«»thvlftthvl thinVS-n-methvlethvlMn( 




OoEt 





143 




NH 
OH 




t)IMe 
OMe 



14 



10 



15 



20 



To a solution of ethyl bromopynivate (10.00 g, 51.3 mmol) in THF (250 naL) at 
Qoc, was added 2-methyl-2-propanethiol (4.86 g, 53.87 nmnol) foUowed by the 
diopwise addition of triethylamine (6.22 g. 61.56 mmol). The cooling bath was 
removed and die reaction allowed tt> come to n and stir for 15 h. The reaction was 
tiien diluted with brine (250 mL) and extracted witii ediyl acetate (3x 250 mL). The 
organics were combined, dried witii MgS04 and concentrated. Vacuum distillation of 
the resulting residue (0.7 mm Hg) afforded 6.47 g (62%) of etiiyl t-butyltiiiopyravate 
as a colorless oU (b.p.89-920C) which was used immediately. 

To a solution of etiiyl t-butylpynivate (6.46 g, 31.7 mmol) in toluene (120 mL) 
was added N-(4-isopropylphenyl)-N-(4-chloiobenzyl)-hydrazine (11.43 g, 36.7 
mmol), sodium acetate (3.30 g, 40.26 mmol) and acetic acid (60 mL). The reaction 
was stirred for 24 h in tiie dark. It was tiien dUuted witii brine (200 mL) and extracted 
witii ethyl acetate (3x 200 mL). The organics were combined, dried witii MgS04 
and concennated. The resulting residue was chiomatographed (silica gel, 
edienhexanes, 2:98) to afford 7.53 g (46%) of intennediate 14.1. 
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To a solution of intennediate 14.1 (7.51 g, 16.91 mmol) in toluene (25 mL) at - 
78<KX was added diisobutylaluminum hydride (50.73 mL of a 1.0 M solution in 
hexanes, 50.73 mmol) dropwise. Upon completion of addition, the reaction was 
stirred for 30 min at -780C. It was then quenched witii aqueous 10% HQ (75 mL) 
and warmed to rt and extracted with ethyl acetate (3x 75 mL). The otganics were 
combined, dried with MgS04 and concentrated. The unpurified residue was taken up 
in CH2CI2 (80 mL) and pyridinium dichromate (9.54 g, 25.37 mmol) was added. 
The reaction was stirred for 15 h, then filtered tiirough Celite. The filtrate was 
concentrated. The xesulting residue was chiomatographed (silica gel, ethenhexanes, 
3:97) to afford 4.16 g (61% over the two steps) of intermediate 14.2 as an off-white 

solid. 

A sohition of intermediate 14.2 (4.15 g, 10.4 mmol) and matonic acid (1.40 g, 13.5 
mmol) in pyridine (5 mL) containing piperidine (177 mg, 2.08 mmol) was refluxed 
for 18 h. It was then cooled to rt and poured into ice/conc. HQ (50 mL). This 
»lueous solution was tijen attracted with etiiyl acetate (3x 50 mL). The organics 
were combined, dried with MgS04 and concentrated. The resulting residue was 
chromatogtaphed (silica gel, etiier:hexanes:acetic acid, 30:69:1) to afford 1.06 g 
(23%) of intermediate 143 as a gold foam. 

To a solution of intermediate 14.3 (1.05 g, 2.4 mmol) in 01202 (10 mL) was 

added oxalyl chloride (362 mg, 2.9 mmol) foUowed by a drop of N 
dimethylformamide. The reactira was stirred for 1 hr, then concentrated. The 
resulting residue was taken up in 01202 (10 mL) and cooled to QOC. N,0- 
Dimetiiylhydroxylamine hydrochloride (283 mg, 2.9 mmol) was added followed by 
pyridine (456 mg, 5.76 mmol). The cooling bath was witiidrawn and ti» reaction 
allowed to warm to rt. diluted witii brine (10 mL), and die layers were separated. 
The aqueous layer was extracted witii 01202 (2x 10 mL). The organics were 
combined, dried widi MgS04 and concentrated. The resulting residue was 
chromatogtaphed (silica gel, etiienhexanes, 1:1) to afford 1.04 g (89%) of 
intermediate 14.4 as a brown oil. 

To a suspension of trimetiiylsulfoxonium iodide (514 mg, 2.3 mmol) in DMSO (5 
mL) was added sodium hydride (57 mg of 97% dry, 2.3 mmol) and ti« resulting 
mixturc was stirred for 20 min. Intermediate 14.4 (1.03 g, 2.1 mmol) was tiien added 
dropwise as a solution in DMSO (5 mL) and tiie reaction was stirred for 2 h at rt tiien 
brought to 50OC for 18 h. It was dien cooled to n and dihited witii brine (15 mL). 
This aqueous solution was extracted witii etiiyl acetate (3x 20 mL). The organics 
were combined, dried witii MgS04 and concentrated. The resulting residue was 
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chromatographed (sUica gel. etherhexanes, 25:75) to afford intermediate 972 mg 
(93%) of intermediate 14.7 as a colorless oiL 

To a solution of intermediate 14.7 (962 mg, 1.93 mmol) in TEiF (9 mL) at (PC, 
was added diisobutylaluminum hydride (2.02 mL of a 1.0 M solution in hexanes, 2.02 
mmol) diopwise. Upon complete addition, the reaction was stirred for 30 min. It was 
tiien dUuted witii 10% aqueous HCl (10 mL) and extracted witii ediyl acetate (3x 10 
mL). The organics were combined, dried witii MgS04 and concentrated. The 
resulting residue was chromatographed (siUca gel, etiienhexanes, 15:85) to afford 349 
mg (41%) of intermediate 14.8 along witii 372 mg (44%) of intermediate 14.9. 
Intermediate 14.9 (362 mg, 0.819 mmol) was recycled to interaoediate 14.8 (218 mg, 
61%) following tiie oxidation procedure described for die conversion of 2.1 to 2.2. 

A solution of intermediate 14.8 (567 mg, 1.29 mmol) in 1:1 etiianohpyridine (6 
mL) was stirred for 18 h and concentrated. The resulting residue was taken up in 
brine (5 mL) and extracted witii etiiyl acetate (3x 5 mL). The organics were 
15 combmed, dried witii MgS04 and concentrated to afford intermediate 14.10. 

To a solution of intermediate 14.10 from above in etiianol (6 mL) was added 
borane-pyridine (264 mg, 2.84 nunol) and tiie noixture was stirred for 30 min. 
Aqueous 6N HQ (0J16 mL, 3.10 nunol) was added dropwise and die reaction was 
stirred for 1 hr. It was tiien neutralized by tiie addition of aqueous 2N NaOH, diluted 
20 witii brine (5 mL) and extracted wiUi ediyl acetate(3x 10 mL). The organics were 
combined, dried witii MgS04 and concentrated to afford intermediate 14.11. 

To a solution of intermediate 14.11 in THF (6 mL) was added trimetiiylsUyl 
isocyanate (163 mg, 1.42 mmol) and tiie reaction was stirred for 10 min and 
concentrated. The resulting residue was chromatographed (silica gel, etiierhexanes to 
25 edienmetiianol, 70:30 to 90: 10) to afford riie desired material as a foaoL NMR 
(300 MHz, DMS0-d6): 0.98 (m, IH). 1.22 (d, 6H), 1.24 (s, 9H). 1.31 (m, IH), 1.62 
(m, IH), 1.72 (m, IH), 2.95 (septet, IH), 321 (m, IH), 3.66 (dd, IH, J = 5 Hz, J = 14 
Hz), 5.58 (br s, 2H), 6.30 (br s, 2H). 6.98 (m. 3H), 7.24 (d, IH, J = 8.5 Hz), 7.35 (m, 
2H), 7.46 (m, IH), 9.30 (s, IH); MS (M+H)+=500; Analysis calc'd for 
30 C27H34CIN3O2S.I/4H2O: C, 64.27, H, 6.89, N, 8.33; Found: C, 64.26, H, 6.82, N, 

7.92. 
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Example 15 



p».pii«irinn of i-riiniethvlethvlthiol-5-n-methvlethvn-l-(4^ 




15.1 152 15 



Qjnqjound 15.1 was prepared by adaptation of the procedure reported in EPA 
87311031.6 using 4-isopropylphenyI hydiaane hydrochlraide hydrate. To a -23°C 
(C02(s)/CCl4 bath) stirred TEIF (80 noL) solution of 4-pyiidinemedianol (2.18 g, 20 
Dunol) under N2(^ atmosphere, methanesulfonyl chloride (1.60 mL, 20 nunol) and 
triethylaniine (2.88 mL, 20 6 mmol) were added neat and sequentially. The reaction 
was stirred at -23''C one hour » give die corresponding mesylate. To a stirred DMSO 
(25 mL) solution of 15.1 (5.0 g, 13.3 mmol) under N2(g) atmosphere, neat NaH (1.08 
g, 35.9 mmol) was added. The above-formed mesylate was cannulated into the 
reaction mixture witfun 2 minutes of adding die NaH. The reaction was stirred for 120 
minutes before it was quenched witii sat'd aqueous Niua and extracted witii EtOAc 
(2 X 200 mL) and 1/1 TEJF/EtOAc (1 x lOO.mL). The combined organic extracts 
were washed (brine), dried (Na2S04), and concentrated in vacuo to yield 1.24 g of 
compound 15.2 as a pale yellow solid. 

15.2 (1.24 g, 2.66 mmol) was convCTted to 15 by adapting die procedure outiined 
in Example 1, to provide 0.60 g of 15 as a white, fiteous solid after recrystallization 
&om CH2a2/EtOAc/hexane. m.p. 258 "C; NMR (300 MHz, DMSO^le); 1.01 
(6H. s), 1.18-1.27 (15H. m), 2.96 (IH, septet. J = 6.75 Hz). 3.18 (2a br s). 5.55 (2H, 
s). 6.77 (2H. d, J = 6.75 Hz), 7.0 (IH, dd. I » 8.25 and 1.5 Hz), 7.27 (la d, J = 8.25 
Hz), 7.50 (la d, J = 1.5 Hz), 8.45 (2a d, J = 6.75 Hz). 12.45 (UI, hr s). MS 
(M+H)+ = 439. Analysis calc'd for C26H34N2O2S(0.5 H2O): C 70.47; a 7.85 ; N. 
6.32; Found: C 70.57; a 7.82; N, 6.30. 
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Example 16 

Preparation of 3.r3.ri.1.dimethvlethvlthioV5.fl-methvlethvn-l-f2- 
thienvlmethvDindol-2-vn-2.2-dimethvlpropanoic acid 




15.1 16.1 16 



Compound 16 was prepared following the procedure described in Exanq>le 15 
where 2-thiophenemethanol was substituted for 4-pyiidineiiiethanoL Purification by 
flash cbrotnatognq)hy (sg, 5 -10% EtOAc/CCW 2% HOAc) afforded 1.95 g of 
Compound 16 as a pale yellow solid. m.p. 130.5 - 132 ^'C; NMR (300 MHz, 
DMS0-d6); 1.12 (6H, s), 1.18 (9H, s), 1.23 (6H, d, J = 7 Hz). 2.95 (IH, septet, J = 7 
Hz). 3.31 (2H. s). 5.65 (2H. s). 6.91 (IH, dd, J = 4 and 5 Hz), 6.97 (IH, dd, J = 1.5 
and 4 Hz). 7.02 (IH. dd. J - 1.5 and 8.25 Hz). 7.33 (IH. dd, J » 1.5 and 5 Hz). 7.42 • 
7.48 (2H, m), 12.47 (IH. br s). MS (M+H)+ = 444 and (M+NH4)+ = 461. Analysis 
caic'd for C25H33NO2S2: C, 67.68; H, 7.50 ;N, 3.16; Found: C, 67.45; H, 7.50; N, 
3.10. 



Example 17 

Preparation o f N-hvdroxv-N-frfl«.y-r3-fl-('4-chlorophenvlmethvn-3-f 1 .1 
dimethvlethvlthioV5-n-methvlethvl)indol-2-vmDroD-2-envliirea 




143 
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10 



IS 



20 



Compound 143 is converted to the corresponding oxime. 17.1, foUowing the 
procedures described for the conversion of 1.1 to 2. SubsequenUy. 17.1 is converted 
into 17 following the procedures for the conversion of 2 into 3. 



Example 18 

yll p^ftf ^h ydroxamie acid 




mftthvleth 





3.1 ^ 

Hydroxylamine 3.1 is converted to 18 by treatment with acetyl chloride (2 
equiv) and triethylamine to give the N.Odiacetate 18.1. which is (Wepiotected by 
treatment with aqueous NaOH to provide 18. 

Example 19 






1 

OH 



CI 

7 15> 
Compound 7 is reduced to the corresponding alcohol, 19.1, following the 
procedure employed for the conversion of LI to 2.1, and is subsequendy converted 
to 19 following the procedure employed to transfom 1S3 into 15. 
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Example 20 

PrffP j^ration of : 




itic acid 





2.2 



20 



Compound 20 was prepared by foUowing the procedure employed for the 
conversion of 2.2 to 2 where Carboxymethoxylamine hemihydrochloride was used in 
place of hydiDxylamine hydrochloride. After purification by flash chromatography 
(siUca gel, 20/75/5 EtOAc/Hexane/HOAc). 500 mg of a white amorphous soUd was 
obtained. m.p. 65 - 75«C; »H NMR (300 MHz. DMSO-de); 1.08 (6H, s), 1.20 
(9H, s), 123 (6H, d, J = 7 Hz), 2.95 (IH, septet. J = 7 Hz). 3.09 (2H. bs), 4.43 (2H. s). 
5.47 (2H, s), 6.88 (2H, d. J = 8.25 Hz), 6.98 (IH, dd, J = 1.5 and 8.25 Hz), 7.25 (la 
d. J = 8.25 Hz). 7.34 (2H. d, J = 8.25 Hz), 7.47 (la d. J = 1.5 Hz), 7 J5 (IH. s). 
12.67 (IH, bs); MS (M+H)+ = 529. Analysis calc'd for C29H37CIN2O3S: C 
65.83; H, 7.05; N, 529; Found: C. 66.07; H, 7.09; N. 5.15. 



Preparation of 2-(3-i 
lifnethvlethvlrhinV^-f 1-mel 



Example 21 

-(Hmethvlproovl )-1-r4-chlQTOPhen^ 

i ndol< 





21 



To a stirring solution of Compound 3.1 (10.9 g, 23.1 mmol) in 2/1/1 
EtOH/EtOAc/THF. 20 g of an aqueous preparation of RaNi (50% in H2O) was 
added. After stirring for thirty minutes, the reaction was carefully filtered. The 
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catalyst was washed with THF - making sure it was not allowed to go completely 
diy. The resulting filtrate was concentrated and purified by flash chromatography 
(siUca geU 3.5/96.5 MeOH/CH2a2) to yield 7.84 g of Compound 21 as an amorphous 
white solid. 

M.p. 58 - 68'C; iR NMR (300 MHz. DMSOde); 0.82 (6H. s), UO (9H, 
s). 1.23 (6H, d, J = 7 Hz). 1.85 (2H, bs), 2.38 (2H. s). 2.87 - 3.00 (3H, m). 5.58 (2H. 
s), 6.88 (2H, d. J = 8.25 Hz), 6.96 (IH. dd, J = 1.5 and 8.25 Hz), 7.23 (IH, d, J = 8.25 
Hz). 7.33 (2H, d. J = 8.25 Hz), 7.46 (IH, d. J = 1.5 Hz); MS (M+H)+ = 457. 
Analysis calc'd for C27H37CIN2S: C, 70.94; H, 8.16; N, 6.13; Found: C. 70.64; H, 

8.13; N, 6.11. 

Example 22 

Pmpararinn of N -r^.rWA-chlmTTph.^v1m«hvlV^-f 1 .l-dimethvlethvlthioVS-fl - 

mftthvlethyn ^nrfftl-l-vl-uH-rfimftthvlpmnvnacetamide 




21 22 



To a O^C stining solution of Compound 21 (525 mg, 1.15 mmol) in CH3CN 
(4 mL), diisopropylethylamine (0.40 mL, 2.3 mmol) and acetic anhydride (0.11 mL, 
1.15 mol) were added neat and sequentially. The cooling bath was removed 
immediately. After five minutes, die reaction was poured into 10% HQ (aq) and 
extracted with EtOAc (2 x 50 mL). The organic layers wctb combined, washed (3 x 
brine), dried (MgS04), and concenttated in vacuo to yield 591 mg of an off-white 
solid. Rcciystallization from Et2O/CH2CX2/Ei0Ac/Hexane afCorded 130 mg of a 

white solid. 

M.p. 137.8 - 139*C; ^H NMR (300 MHz, DMSO-de); 0.82 (6H, s), 1.20 
(9H. s), 122 (6H, d, J = 7 Hz), 1.85 (3H, s). 2.82 - 3.08 (5H, m). 5.52 (2H, s). 6.87 
(2H. d, J = 8.25 Hz), 6.97 (IH, dd, J = 1.5 and 8.25 Hz), 7.23 (IH. d, J = 8.25 Hz), 
7.33 (2H, d. J = 8.25 Hz), 7.47 (IH. d. J = 1.5 Hz). 7.83 (IH, t, J = 6Hz); MS 
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(M+H)+-499. Analysis calc'd for C29H39CIN2OS: C. 69.78; H. 7.88; N, 5.16; 
Found: C, 69.87; H, 7.91; N, 5.60. 

Example 23 

pn .p a ra*^"" nf N.rtrflm- 7-n -^^hlnrnnhenv 

|-7-Y])^Yr1npmnvnmftrhvl urea 






H 



14 23 

Compound 23 was prepared starting with Compound 14 and foUowing the 
procedure employed for the conversion of 3 to S. Puiificsuion by flash 
chromatography (silica gel. 95/5 Et20/MeOH) afforded 20 mg of 23 as an amorphous 
white solid. IH NMR (300 MHz. DMSOnJe); 0.89 (lH.m). 1.18 (IH, m), 1.21 (6H. 
d. J = 7Hz). 1.24 (9H. s), 1.45 (IH. m), 1.68 (IH. m), 2.94 (2H, m). 3.30 (IH. m). 
5.44(2H.bs).5.58(2H,bs).6.06(lH.J«6H2); MS (M+H)+ = 484 and (M+NH4) 

= 501. 

Example 24 

Pr^Pi^rannn of N'-hvdlDXV-N-^-' t-i-aimeinvMan Yumm ^ 1 

m^.rhvl.2.ethoyv«-ariv>nvniir( 



HI 



OCH2CH3 



OCH2CH3 



OH 



15.1 



24.2 
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To a stilling DMSO solution (15 mL) of 1S.1 (2.91 g, 8.22 mmol). NaH (271 

5 mg, 9.05 mmol) and allyl bromide (0.78 mU 9.05 mmol) were added neat and 

sequentially. The reaction was sdired under N2(g) for 18 hours then poured into 50% 
aqueous NH4CI and extracted widi EtOAc (2 x SO mL). Hie combined organic 
extracts were washed (2 x H2O and 3 x brine), dried (MgS04), and concentrated in 
vacuo to yield 273 mg of a viscous, yellow oil This was purified by 

10 chromatography (silica gel, 2% EtOAc/CCU) to yield 214 mg of allyl intermediate 
24.1 as a viscous oil. 

To a stining THF (17 mL) solution of 24.1 (1.80 g, 4.33 mmol) under N2(g) , a 0.5 
M solution of 9-BBN in THF (43.3 mL, 21.7 mmol) was added rapidly, and the 
reaction allowed to stir 18 hours at room temperature. NaOH (868 mg, 21.7 mmol) in 

15 H2O (7 mL) was added all at once. The reaction was cooled to O^C (ice/H20 bath) 
and a 30% aqueous H2C)2 solution (7.4 g, 65 mmol) added in diree portions over a 5 
minute period. The reaction was stirred for 10 minutes at O^C before diluting with 
brine (75 mL) and extracting witii Et20 (2 x 100 mL). The Et20 extracts were 
combined, washed (2 x 50 mL, brine), dried (Na2S04), and concentrated in vacuo to 

20 yield 1 . 12 g of hydroxy intermediate 24^ as an orange, viscous oil after purification 
by chromatography (silica gel 35% EtOAc/hexane). 

To a stining TEIF (10 mL) solution of 24.2 under N2(g) atmosphere, 
triphenylphosphine (810 mg, 3.09 mmol) and bis-N,C}-tert-butyloxycarbonyl- 
hydroxylamine (665 mg, 2.85 mmol) were added neat and sequentially. The 

25 homogeneous solution was cooled to -lO^C (ice/EtOH batii) and 

diethylazodicarboxylate (0.49 mL, 3.09 mmol) in THF (2 mL) was added dropwise 
over a 5 minute interval. The reaction was allowed to warm to room temperature and 
stir 18 hours. The reaction was concentrated in vacuo and purified by 
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chromatography (siUca gel, 3% E\OAc/CCU) to obtain 702 mg of 24.3 as an 
amorphous solid. 

To a staring CH2CI2 (5 mL) solution of 24 J, was added TFA (5 mL) . The 
reaction was stined 8 minutes and then immediately poured into a sat'd aqueous 
Na2C03 solution and extracted with EtOAc (2 x 100 mL). The organic extracts were 
combined, washed (50% aqueous NaHCOa. and brine), dried (Na2S04), and 
concentrated in vflCMO to yield 384 mg of the resulting hydroxylamine. 24.4. ITiis 

was used without furtho: purification. 

To a stirring THF (3 mL) solution of 24.4 (355 mg. 0.791 mmol) under N2(g) 
atmosphere, irimethylsUyl isocyanate (0.63 mL, 3.96 mmol) was added. The reaction 
was stirred for 90 minutes, concentrated in vacuo . and purified by chromatography 
(siUca gel, 3% MeOH/CH2Cl2) to yield 184 mg of 24 as an amoiphous solid. m.p. 
64°C; IH NMR (300 MHz, DMSO-de); 1.10 (6H. s), 1.13-1.20 (12 H, m), 1.25 
(6H. d. J = 6.9 Hz), 1.81 (2H, quintet, J « 6.9 Hz), 2.97 (IH, septet, J = 6.9 Hz), 3.22- 
3.32 (4H. m). 4.06 (2H, quartet. J = 6.9 Hz). 4.21 (2H. t, J = 6.9 Hz), 6.33 (2H. s), 
7.05 (IH. dd. J = 1.5 and 8.25 Hz). 7.41 (IH. d, J = 8.25 Hz). 7.43 (IH. d. J = 1.5 Hz). 
9.28 (IH, s); MS (M+H)+ = 492 and (M+NH4)+ = 509. Analysis calc'd for 
C26H4iN3O4S(0.5 H2O): C, 62.94; H, 8.43 ; N, 8.47; Found: C, 62.99; H. 8.49; N. 

8.39. 
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Substituted indole N-hydroxyuieas presented in Table 3 are prepared by the 
method used for Example 1 substituting N-methylhydroxylamine for die requisite N- 
substituted hydroxylamine, R^NHOH. 



Table 3 






R2 


25 


-CH2CH3 


26 


^2CH2C6H5 


27 


-C3I2CH2COOCH3 


28 


-CH2CH2CONH2 


29 


-CH2CH2CH2OH 


30 


-CH2CH2OH 


31 


-CH2CH2OCH3 


32 


-CH2CH2OC6H5 


33 


-CH2CH20COC2i3 


34 


-CH2CH2-2-pyridyl 


35 


-CH2CH2-3-pyridyl 


36 


-CH2CH2-4-pyridyl 
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Substituted indole N-hydrojqruiea compounds of the present invention 
presented in Table 4 are prepared by the method used for Example 3 substimting 
nimetfiylsilylisocyanate with the requisite N-substitoted isocyanate, r3-N=C=0. 

Table 4 




OH 



Example 




— 

37 


-CH2CH3 


38 


.CH2CH2C6H5 


39 


.CH2CH2COOCH3 


40 


-CH2CH2CONH2 


41 


-CH2CH2CH2COOCH3 


42 


-(CH2)4 COOCHa 


43 


-CH2C6H5 


44 


-CH2CH20CH3 


45 


-CH2CH20C6H5 


46 


-C3i2CH20C(0)CH3 


47 


-C3i2CH2-2-pyridyl 


48 


-CH2CH2-3-pyridyl 


49 


-CH2CH2-4-pyridyl 


50 


-C6H5 


51 


-3-pyridyl 


52 


-2-furyl 


53 


-3-thienyl 


54 


-2-benzo[b]thienyl 


55 


-2-benzo[b]furyl 


56 


-2-thiazoyl 
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Sttbsdtuted indole uiea conqnunds in accordance widi die present invention 
presented in Table 5 are prepared by the method used for Example S by 
deofcygenation of the N-hydroxyurea examples shown in Table 4. 

Table 5 



H 



Exan^le 


R3 

— — — 




57 


-CH.2CH3 


58 


-CH2CH2C6H5 


59 


-CH2CH2COOCH3 


60 


-CH2CH2CONH2 


61 


-CH2CH2CH2COOCH3 


62 


-(CH2)4COOCH3 


63 


-CH2C6H5 


64 


-CH2CH20CaJ3 


65 


-CH2C3i20C6H5 


66 


-CH2C3120COCH3 


67 


-CH2C3l2-2-pyridyl 


68 


-CH2CH2-3-pyridyl 


69 


-CH2CH2-4-pyiidyl 


70 


-C6H5 


71 


-3-pyridyl 


72 


-2-furyl 


73 


-3-thienyl 


74 


-2-benzo[b]tfaienyl 


75 


-2-benzo[b]fuiyl 


76 


-2-thiazoyl 
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Substituted indole oxime derivatives presented in Table 6 are prepared by the 
method used for Example 2 substituting hydroxylamine with the requisite O- 
substituttd hydroxylamine R^NHx 



Table 6 




Examtjle 

l^ftlM 1 Iff IV* 


R2 

....... - — 


77 


-CH2CH3 


78 


-CH2CH2C6H5 


79 


-C3I2CH2COOCH3 


80 


-C3I2CH2CONH2 


81 


-CH2CONH2 


82 


.(CH2)2CX)N(Et)2 


83 


-CH2-(N-m(»pholine) 


84 


•CH2-(N-piperidine) 


85 


-CH2-(N-piperazine) 


86 


-CH2-COO-ai2CH2NH2 


87 


-CH2-COO-CH2CH(OH)CH20H 


88 


-CH2-COOCH(CH3)0(0)CC(CH3)3 


89 


-CH2-COO-CH2-N-succinimide 


90 


-(CH2)3COOCH3 


91 


-(CH2)4COOCH3 


92 


-(CH2)2COOH 


93 


-(CH2)3COOH 


94 


-(CH2)4COOH 


95 


-(CHihCHiOH 
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(Table 6 concluded) 



96 


-(CH2)3CH20H 


97 


-(CH2)4CH20H 


98 


-CH2CON(OH)CH3 


99 


-(CH2)2CON(OH)CH3 


100 


-CH(COOCH3)2 


101 


-CH(C00H)2 


102 


-CH2C6H5 


103 


-CH2CH2OCH3 


104 


-CH2CH2OC6H5 


105 


-CH2C3I20COCH3 


106 


-ai2CH2-2-pyridyl 


107 


-CH2CH2-3-pyridyl 


108 


-CH2CH2-4-pyridyl 


109 


-CH2-3-benzoic acid 


110 


-CH2-3-pyridyl 


111 


-C3l2-2-furyl 


112 


-CH2-3-tiuenyl 


113 


-CH2-2-beiizo[blthienyl 


114 


-CH2-2-benzo[b]fuiyl 


115 


-CH2-2-thiazoyl 


116 


-CH2-5-tetrazoyl 


117 


-CH2-5-triazoyl 


118 


-CH2-2-imidazoyl 


119 


-CH2-2-pyiiimdyl 
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Substituted indole acid derivatives presented in Table 7 are prepared by 
method used for Example 15 substituting 4-pyridylmedianol with the requisite 
heteioaiyhnethanol intennediate B-OH. 



Table 7 




120 


-CH2-2-pyridyl 


121 


-C3i2-3-pyridyl 


122 


-CH2-4-pyridyl 


123 


-CH2-2-furyl 


124 


-CH2-3-furyl 


125 


-CH2-2-thienyl 


126 


-CH2-3-thienyl 


127 


-CH2-2-benzo[b]thienyl 


128 


-CH2-2-benzo[b]fuiyl 


129 


-CH2-2-thiazoyl 


130 


-CH2-2-imidazoyl 


131 


-CH2-2-pyrimidyl 
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Subsdmted indole oxime derivatives as shown in Table 8 are prepared by the 
method used for Example 2 substituting compound 1.1 with the indole acid 
compounds described in Table 7 and reaction of Ae requisite aldehyde with the 
appropriate hydtoxylamine, R2ONH2. 



Tables 




Example 


B 


R2 


132 


-CH2-2-pyridyl 


-CH2COOH 


133 


-CH2-3-pyiidyl 


-C3i2CXX)H 


134 


-C3i2-4-pyridyl 


-CH2CCX)H 


135 


-CH2-2-furyl 


-(CH2)2COOH 


136 


-CH2-3-furyl 


-(CH2)2COOH 


137 


-CH2-2-thienyl 


-CH2COOH 


138 


-CH2-3-thienyl 


-CH2COOH 


139 


-CH2-2-benzo[b]thienyl 


-CH2COOH 


140 


-CH2-2-ben2o[b]fuiyl 


-CH2COOH 


141 


-CH2-2-thiazoyl 


-CH2COOH 


142 


•CH2-2-imidazoyl 


-C3i2COOH 


143 


-CH2-2-pyrimidyl 


-CH2COOH 
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Substituted indole oxime derivatives as shown in Table 9 are prepared by the 
method used for Example 1 1 where 1 1.1 is desulfurized to provide the indole 
intennediate 11.2 and then 11.2 is convened to various oxime derivatives by the 
method of Example 2 substituting hydroxylamine widi the requisite 0-substituted 
hydroxylamine, R^ONHa. 

Table 9 






R2 

. , r- — - ■ 


144 


-CH2COOH 


145 


-CH2CH2OH 


146 


•CH2CH3 


147 


•CH2CH2C6H5 


148 


-CH2CH2COOCH3 


149 


-CH2CH2CONH2 


150 


-CH2CX)NH2 


151 


-(CH2)2CON(Et)2 


152 


-CH2-moipholinylamide 


153 


•CH2-pq)eridinylamide 


154 


-CH2- 1,5-piperizinylamide 


155 


-CH2-CCX)-CH2CH2NH2 


156 


-CH2-COO-CH2CH(OH)CH20H 


157 


-CH2-CX)0-CH(CH3)OOC(CH3)3 


158 


-CH2-CC)0-C2l2-N-succinimide 


159 


-(CH2)3COOCH3 


160 


-(CH2)4 COOCH3 


161 


-(CH2)2COOH 


162 


-(CH2)3COOH 


163 


-(CH2)4CXDOH 
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(Table 9 concluded) 



164 .(CH2)2CH20H 

165 -(CH2)3CH20H 

166 -(CH2)4CH20H 

167 -CH2CON(OH)CH3 

168 -(CH2)2CON(OH)CH3 

169 -CH(COOCH3)2 

170 -CH(C00H)2 

171 -CH2C6H5 

172 -C3I2C3I20CH3 

173 -CH2CH2OC6H5 

174 -ai2CH20COCH3 

175 -CH2CH2-2-pyiidyl 

176 -CH2CH2-3-pyridyl 

177 -CH2C3i2-4-pyiidyl 

178 -CH2-3-benzoic acid 

179 -CH2-3-pyridyl 

180 -CH2-2-fuiyl 

181 -CH2-3-thienyl 

182 -C3l2-2-benzo[b]thienyl 

183 -CH2-2-benzo[b]fuiyl 

184 -CH2-2-thiazoyl 

185 -CH2-5-tetrazoyl 

186 -C3l2-5-triazoyl 

187 -CH2-2-miidazoyl 

188 -CH2-2-pyriimdyI 
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Substituted indole amine derivatives presented in Table 10 are prepared by 
reductive amination (widi for example sodium cyanoborohydride) of the aldehyde 2.2 
using the requisite amine. 

Table 10 



NHR- 






R2 


189 


-CH2COOCH3 


190 


-CH2CH2OH 


X71 


-CH2CH3 


192 


.CH2CH2C6H5 


193 


-CH2CH2COOCH3 


194 


<H2CH2CONH2 


195 


-CH2CONH2 


196 


-(C2i2)2CON(Et)2 


197 


-CH2-CXX)-CH2CH2NH2 


198 


-CH2-CX)0-CH2CH(OH)CH20H 


199 


-CH2-COO-CH(CH3)OOC(CH3)3 


200 


•CH2-COO-CH2-N-succinimide 


201 


-(CH2)3COOCH3 


202 


-(C3i2)4 COOCH3 


203 


-(CH2)2CH20H 


204 


-(CH2)3CH20H 


205 


-(CH2)4CH20H 


206 


-C3i2CON(OH)CH3 


207 


-(CH2)2CON(OH)CH3 


208 


-C3i(COOCH3)2 
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(Table 10 excluded) 



209 


-CH2C6H5 


210 


-CH2CH2OCH3 


211 


-CH2CH20C^5 


212 


-CH2CH2OCOCH3 


213 


-CH2CH2-2-pyridyl 


214 


-CH2CH2-3-pyridyl 


21S 


-CH2CH2-4-pyridyl 


216 


-€H2-3*benzoic acid 


217 


-C3l2-3-pyiidyI 


218 


-CH2-2-fatyl 


219 


-CH2-3-thienyl 


220 


-CH2-2-baizo[b]thienyl 


221 


-CH2-2-baizo[b]fuiyl 


222 


-CH2-2-thiazoyl 


223 


-CH2-5-tetiazoyl 


224 


-CH2-5-triazoyl 


225 


-CH2-2-imidazoyI 


226 


-CH2-2-pyriniidyl 


227 


-C6H5 


228 


-2-fuiyl 


229 


-3-thienyl 


230 


-2-benzo[b]thienyl 


231 


-2-benzo[b]furyl 


232 


-2-diiazoyl 
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Substituted indole hydroxamic acid derivatives as shown in TaWe 1 1 are 
prepared by the method of Example 3 substituting trimethylsilylisocyanate with the 
requisite carboxylic acid chloride or anhydride and suitable base such as pyridine m 
triethylamine. 



Table 11 




Exan^le 


R2 


233 


.CH2COOCH3 


234 


-C3KCH3)OCH3 


235 


-C3i2CH3 


236 


-CH2CH2C6H5 


238 


-CH(CH3)COOCH3 


238 


-CH2CH2CONH2 


239 


.CH2CONH2 


240 


-(CH2)2CON(Et)2 


241 


-CH2CX)OCH(CH3)CXO)CC(CH3)3 


242 


-CH(CH3)CX)OCH3 


243 


-(CH2)4 COOCH3 


244 


-(Ql2)2COOCH3 


245 


-(CH2)2CH20CH3 


246 


-(CH2)3CH20CH3 


247 


-(CH2)4CH20CH3 


248 


-C2i(CCXXH3)2 


249 


.CH2C6H5 


250 


-CH2CH2OCH3 
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(Table 1 1 concluded) 



251 


-CH2CH2OC6H5 


252 


-CH2CH20CCX3I3 


253 


-CH2-2-furyl 


254 


-CH2-3-thienyl 


255 


-CH2-2-benzo[b]thienyl 


256 


-CH2-2-benzo[b]£uryl 


257 


-C2i2-2-thia2oyl 


258 


-CH2-5-tetrazoyl 


259 


-C3l2-5-tiiazoyl 


260 


-CH2-2-iiiiidazoyl 


261 


-CH2-2-pyrimidyl 


262 


-C6H5 


263 


-2-furyl 


264 


-3-thienyl 


265 


-2-benzo[b]thienyl 


266 


-2-benzo[b]fuiyl 


267 


-2-thiazoyl 
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Substituted indole hydroxamic acid derivadves X presented in Table 12 are 
prepared by the mediod of Example 4 substituting the intennediate 4. 1 witii the 
requisite alpha-substituted ketone intennediate Vm to provide the indole intermediate 
IX which is then converted to the corresponding oxime derivatives X. 



OOtBu 




OOtBu 



IX 



Table 12 




Example 


R 


R2 


26S 


2-pyridyl 


-CH2CCX)H 


269 


3-pyridyl 


-ai2CXX)H 


270 


4-pyridyl 


-CH2CX)0H 


271 


4-flu(»ophenyl 


-CH2COOH 


272 


2-thiazoyl 


-CH2COOH 


273 


1 -me±yl- 1 -etiiylphenyl 


-CH2COOH 


274 


benzyl 


-CH2COOH 


275 


-CH2-2-pyTidyl 


-CH2COOH 


276 


isopropyl 


-C2i2COOH 


277 


2-thienyl 


-CH2COOH 


278 


3-thienyl 


-CH2COOH 
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Example 279 

PmpaTarion of 7. 2-riimethvI-^-n -f2-thiophenvlmethvn-3-f 1.1- 
,^imPthv1p.thvlt hift^-^n-methviethvlMndol.2-vnpropionaldehvdeoxime 




16 279 



Starting with the product of Example 16 (2.36 g. 5.49 mmol) and adapting the 
procedure described in Example 2, 3.12 g of crude oxime (containing 
pyridinium hydrochloride) was obtained. A portion (165 mg) of this product 
was purified by chromatography (silica gel, 5/95 EtOAc/hexanes) to yield 25 
mg of 279 as a solid. m.p. 1 15.5 - 1 17«'Q NMR (300 MHz, DMSO-de); 
1.10 (6H, s), 1.18 (9H, s). 1.23 (6H, d), 2.95 (IH, septet, J » 7 Hz), 3.17 (2H. 
bs). 5.62 (2H, bs), 6.92 (IH, dd, J = 4 and 5 Hz), 6.95 - 7.05 (2H, m). 7.33 
(IH, dd, J = 1.5 and 5 Hz), 7.38 - 7.45 (3H. m), 10.44 (IH, s); MS (M+H)+ = 
443 and (M+NH4) = 460. Analysis calc'd for C25H34N2OS2: C, 67.83; H, 
7.74; N, 6.33; Found: C 67.50; H, 7.81; N, 6.18. 
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Example 280 

Pn^pararinn nf N - ? ?.Himftthvi-^-rn-(?-thionhenYlniethYn-3-(l.l- 

Him/.thvle.thvl-tli in^-S.n -methvlf fhvnindol-2-YnproPYl VKi 




279 280.1 




280 



Starting with the product of Example 279 (1.31 g. 2.95 mmol) and 
adapting the procedure described in Example 21, 0.63 g of Compound 280.1 
was obtained after purification by chromatography (silica gel, 20/78/2 
EtOAc/hexanesAsopropylamine and 10/90 MeOH/CH2a2). Compound 280 
was prepared from 280.1 (0,24 g. 0.57 mnaol) by adapting tiie procedure of 
Example 3. After purification by chromatogrq)hy (silica gel, 75/25 
THF/hexanes) and reoystallization fiom EtOAc/hexanes/MeOH, 19 mg of 
Compound 280 was obtained as a white solid. m.p. 163 J - 164.5'C; 
NMR (300 MHz, DMSO^ie); 0.83 (6H, s), 1.18 (9H. s), 1.22 (6H. d, J = 7 
Hz). 2.88 - 3,00 (5H, m), 5.45 (2H, bs). 5.67 (2H. bs). 6.07 (IH, bt, J = 6 Hz), 
6.91 (IH, dd, J * 4 and 5.3 Hz). 6.96 - 7.02 (2H, m), 7.32 (IH, dd. J » 1,5 and 
5.3 Hz), 7.37 - 7.46 (2H, m); MS (M+H)+=472. Analysis calc'd for 
C26H37N3OS2: C, 6620; H. 7.91; N, 8.91; Found: C. 66,53; H. 8,00; N, 
8.93. 
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Example 281 

p p>p.»arimiof^-ri.r4-chlmo phftnvlmethvlVVn.1.diTnethvlethvhhioV5- 




28L1 




28L3 281 



Compound 281.1 was prepared by adapting the procedure reportBd in 
EPA 87311031.6 using 4-nieihoxyphenylhydrazine hydrochloride hydrate. 

Starting with 28L1 (8.0 g, 23 mmol) and adapting the procedure 
described in Example IS, in which 4-chloroben2yl bromide was substimted 
for 4-pyridinemethanol, 6.17 g of crude 281.2 was obtained. A pordon (1.05 
g) of this crude material was purified by recrystallization firom EtOAc/hexanes 
to yield 0.87 g of Compound 28L2 as a ^te solid. m.p. 193.5 - 194.5'^ 
IH NMR (300 MHz, DMSO-de); 1.06 (6H, s). 1.17 (9H, s). 3.15 (2H, bs). 
3.72 (3H. s), 5.43 (2H, s), 6.68 (IH. dd, J = 2.25 and 9 Hz), 6.78 (2H. d, J = 9 
Hz). 7.06 (IH, d, J = 2.25 Hz), 7.25 (IH, d, J = 9 Hz). 7.28 (2H, d, J = 9 Hz), 
12.42 (IH, bs); MS (M+H)+ = 460 and (M+Na)+ = 482. Analysis calc'd for 
C25H3oClN03S(0.25 H2O): C 64.64; H, 6.62; N, 3.02; Found: C 64.57; H, 
6.39; N. 3.02. 

Starting witii 28L2 (5.1 g. 11 mmol) and adapting die procedure 
described in Example 2, 4.1 g of 28L3 was obtained after purification by 
chromatography (silica gel, 10/90 and 20/80 EtOAc/hexanes). 

Compound 281 was prepared by following die procedure detailed in 
Example 20. After purification by chromatography (silica gel, 20/78/2 
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EtOAc/hexanes/HOAc) and recrystallization firom benzenc/hexanes, 0.57 g of 
281 was obtained as a white powder. in.p. 138 - 139*C; NMR (300 
MHz, DMS0-d6); 1.08 (6H. s). 1.22 (9H, s). 3.07 (2H, bs), 3.75 (3H, s), 4.42 
(2H, s), 5.47 (2H, s), 6.72 (IR dd. J = 1.5 and 9 Hz). 6.85 (2H, d, J = 9 Hz). 
7.08 (IH, d. J « 1.5 Hz). 7.23 (IH, d. J = 9 Hz), 7.32 (2H, d. J = 9 Hz). 7.55 
(lH,s); MS (M+H)+-516. Analysis calc'd for C27H33CIN2O4S: C, 62.72; 
H, 6.43; N, 5.42; Found: C. 62.68; H. 6.43; N. 5.34. 




Example 282 

r1mpthvn-3-n 1 .dimethvlethvlthioV5-n- 

niPfhvlethvn inHnl.?,-vn-2.2^ imprhv1propionaldehvdeoxime-Q-3-DrQPiQnig 

acid 





6 

282.1 



O 

282 



To a sdning EtOH (6.5 mL) solution of the product of Example 2. ethyl 
acrylate (0.27 mL, 2.5 mmol) and 0.25 mL of 2N KOH (EtOH) were added. 
The reaction was heated to 60*0 under N2(g) for 18 hours. The reaction was 
cooled to room Knq)erature, concentrated in vacuo and diluted with Et20. 
The Et20 solution was washed witii 50% (aq) NaHCOs. The layers were 
separated and die aqueous layer back-extracted witii Et20. The combined 
organic extracts were washed (Ixbrine). dried (MgS04), concentrated in 
vacuo, and purified by chromatography (siUca gel. 10/90 Et20/hexanes and 
20/80 EtOAc/hexanes) to yield 0.64 g of recovered 2 and 0.58 g of 282.1 as a 
pale yellow oil. 

Compound 282 was prepared by the metiiodology in Example 6 used 
to convert 6.1 to 6 J. After purification by chromatography (siUca gel, 20/80 
EtOAc/hexanes and 20/78/2 EtOAc/hexanes/HOAc) and recrystallization 
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ftom benzene/petroleum ether, 0.20 g of 282 as a white solid was obtained. 
m.p. 50 - TO-'C; NMR (300 MHz, DMSO-de); 1.04 (6H, s). 1.16 (9H. s). 
1.18 (6H. d. J = 7 Hz). 2.43 (2H, t, J = 6 Hz). 2.91 (IH, septet, J » 7 Hz). 3.06 
(2H, bs), 4.02 (2H. t, J - 6 Hz). 5.39 (2H. s). 6.85 (2H. d, J = 9 Hz). 6,93 (IH, 
dd, J - 1.5 and 9 Hz). 7.18 (IH. d, J = 9 Hz), 729 (2H. d. J = 9 Hz). 7.43 (2H, 
s), 12.26 (IH, bs); MS (M+H)+ = 542. Analysis calc'd for C30H39CIN2O3S: 
C 66.34; H, IJA; N. 5.16; Found: C, 66,37; H, 7.28; N, 5.08. 

Example 283 

Pn.pararinn nf N f- f ^-Fl .rA-chlomnhenvlmethvD-Vd 1 -dlTTTfrthvlCthYUhioVS- 

ri-me.fhvlethvi^^riHni-i-vn.2.7 -H^ni«rhvlnropiona]dehvdeQxime-Q]-methYl 




o 



283 

Starting with 282 (0.49 g, 0,92 mmol) and adapting the procedure 
described in Example 1, substimting ammonium chloride for ammonium 
hydroxide, 59 mg of 283 was obtained as a white amorphous solid after 
purification by chromatography (silica gel, 50/50 EtOAc/hexanes and EtOAc). 
m.p. 90 . 1 10°C; ^H NMR (300 MHz. DMSO-de); 1.05 (6H, s), 1.16 (9H. 
s).1.18 (6H, d, J = 7 Hz), 2,91 (IH, septet. J = 7 Hz), 3,07 (2H, bs), 4.79 (2H, 
d, J = 7 Hz), 5.37 (2H, s), 5.72 (2H, s), 6.84 (2H. d, J = 9 Hz), 6.88 - 6.96 (2H. 
m). 7.18 (IH. d, J « 9 Hz), 7.30 (2H, d. J = 9 Hz), 7.43 (IH, d, J = 1.5 Hz), 
7.45 (IH, s); MS (M+H)+ = 542 and (M+Na)+ = 565. Analysis calc'd for 
C29H39CIN4O2S: C, 64.13; H, 7.24; N, 10.31; Found: C, 63.86; H, 7.34; N, 
10.01. 
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Example 284 

p ,yp.rarinn of N -^n ■r4.chlororh^nv1mftthvlV^-n ■l-dimethvlethvlthiQ)-5- 
J Ty.thv1ethvl^l^^nl-7--vlV2-2-di^ ^«^thylpmpionvlamino^ethvl UTca 




6.2 284 



Starting with Compound 62 (0.99 g, 1.82 namol) and adapting die 
procedure described in Exaiiq)le 1, substituting ammonium cliloride for 
ammonium Iiydioxide, 0.43 g of Compound 284 was obtained as a white 
amorphous solid after purification by chromatography (silica gel, 5/95 
MeOH/CH2a2). m.p. 100 - 1 U^Q NMR (300 MHz, DMSOdg); 
1.08(6H, s), 1.19 (9H. s). 1.24 (6H, d, J = 7 Hz). 2.88 - 3.12 (5H, m), 3.16 
(2H, s). 5.44 (2H, s). 5.52 (2H, s), 6.03 (IH, t. J = 4.5 Hz), 6.85 (2H, d, J = 8 
Hz). 725 (IH, d, J = 8 Hz). 7.33 (2H. d, J - 8 Hz), 7.47 (IH. d, J = 1.5 Hz). 
7.67 (IH, t, J « 4.5 Hz); MS (M+H)+ = 557/559. Analysis calc'd for 
C30H4iClN4O2S(0.25 H2O); C, 64.15; H, 7.45; N, 9.97; Found: C, 64.13; 

H. 7.33; N. 9.94. 
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Example 285 

pp.paratir>n of -^-fl -f4-flaQro p^«^PYlmethvlV^-n 1 -dimethvlBthvlthiQV5-(l- 
Tn#.rhvlethvn inrinl-2.vn.2.2-d i mf ^hylpmnional<ie.hvrie OXime-0-2-ag6tiC flSid 




285^ 



285 



Compound 285.1 was obtained from Compound 15.1 by adapting the 
hydrolysis procedure reported in EPA 873 1 103 1.6. 

Using compound 285.1 (0.11 g, 0.33 mmol) and adapting the 
procedure used to convert 15.1 to 152, substituting 4-fluorobenzyl bromide 
for 4-pyridinemetfianol, 43 mg of Compound 285.2 was obtained as a white 
solid after purification by chromatography (^lica gel, 5/93/2 
EtOAc/CCLi/HOAc) followed by recrystallization from benzene/hexanes. 
m.p. 180 -181*C; NMR (300 MHz, DMSO-de); 1.10 (6H, s), 1.19 (9H. 
s). 1.22 (6H. d. J = 7 Hz), 2.96 (IH. septet, J = 7 Hz). 3.22 (2H. bs), 5.47 (2H. 
s). 6.88 (2H, dd. J = 6 and 9 Hz), 6.99 (la dd, J = 1.5 and 9 Hz), 7.11 (2H. t, 
J = 9 Hz), 7.29 (IH, d, J = 9 Hz), 7.47 (IH, d, J = 1.5 Hz), 12.45 (IH, bs); MS 
(M4H)+ = 456 and (M+Na)+ = 478. Analysis calc'd for C27H34FNO2S(025 
H2O): C. 70.48; H, 7.56; N. 3.04; Found; C, 70.67; H, 7.37 N, 3.05. 

Starting witii Conapound 285.2 and adapting the procedure described 
in Example 281, 0.82 g of 285 was obtained as a white powder afar 
purification by chromatography (siUca gel, 20/78/2 EtOAc/hexanes/HOAc) 
followed by recrystallization faxa h«tanes. nup. 124 -125^; ^H NMR (300 
MHz, DMSO-de); 1.06 (6H, s), 1.13 - 1.30 (15H, m), 2.95 (IH, m), 3.10 
(2H, bs), 4.43 (2H, s). 5.47 (2H. bs). 6.87 - 7.02 (3H, m), 7.10 (2H, bt, J = 9 
Hz), 7.25 (IH, d, J = 9 Hz). 7.47 (IH, s), 7.56 (IH, s), 12.67 (IH. bs); MS 
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(M+H)+ = 512 and (M+Na)+ = 535. Analysis calc'd for C29H37FN2O3S: C 
67.94; H, 7.27; N. 5.46; Fbund: C, 68.45; H, 7.29 N, 5.48. 



Example 286 

mfthvii»thvn iq^ni.7.vn.2.2-d i n7'^^hvipmnionalriRhvde oxime-0-2-8ggtig add. 

jyidium salt 




20 286 



Starting with 20 (1.16 g, 2.19 mmol) and adapting tiie procedure 
described in Example 13, 0.51 g of 286 was obtained as a pale pink soUd. m.p. 
218 - 220'*C; NMR (300 MHz, DMS0-d6); 1-06 (6H, s). 1.19 (9H, 
s),1.23 (6H, d, J = 6 Hz), 2.95 (IH, septet, J = 6 Hz), 3.05 (2H, bs), 4.12 (2H, 
si 5.50 (2H. s), 6.90 (2H, d, J - 9 Hz). 6.97 (IH, dd, J - 1.5 and 9 Hz), 7.25 
(IH. d, J - 9 Hz). 7.32 (2H, d, J - 9 Hz), 7.41 (IH. s), 7.47 (IH, d. J = 1.5 
Hz); MS (M+H)+ = 551. Analysis calc'd for C29H36ClN203SNa: C, 63.20; 
H, 6.58; N, 5.08; Found: C. 63.09; H. 6 J9; N. 5.04. 

Example 287 




12 287 
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Starting with 12 and adapting tiie procedure described in Example 20, 
substituting caxboxy-l-ethyoxylamine hydrociiloride for 
carboxymethoxylamine hemihydrochloride, 0.20 g of Compound 287 was 
obtained as a white amorphous solid after purification by chromatography 
(siUca gel, 20/78/2 EtOAc/hexanes/HOAc). m.p.70-90»C; lHNMR(300 
MHz, DMS0-d6); 1.07 (6H, d, J = 7 Hz), 120 (9H. s), 1.22 (6H, d , J = 7 
Hz), 1.28 (3H, d , J = 7 Hz), 2.95 (septet, J = 7 Hz), 3.08 (IH, bs), 4.45 (la 
quartet, J = 7 Hz), 5.45 (2H, bs). 6.87 (2H, d, J = 9 Hz). 6.97 (IH, dd. J = 1.5 
and 9 Hz), 7.24 (IH, J » 9 Hz), 7.33 (2H. J = 9 Hz), 7.47 (IH. J = 1.5 Hz), 
7.50 (IH, s), 12.61 (IH, bs); MS (M+H)+ = 543 and (M+NH4)+ = 560. 
Analysis calc'd for C30H39CIN2O3S: C, 66.34; H, 7.24; N. 5.16; Found: C, 
66.46; H, 7.39; N, 5.08. 

Example 288 

Pfgpflration of ^^-f 1 .1 .<titnethvlethvlthio)-5-fQuinoUn-2-vlmethQXY)-l-f4^ 
phlnmphenvlmftthvn indol -l-vn-2-2-dimethvlpropionaldehvde oxime-Q-2-aC6tic add 




288 



A solution of 4-acetamidophenol (14.28g, 94.4 nomol). 2- 
(chioromethyl)quinoline monohydiocbloiide (2022 g, 94.4 mmol) and freshly 
powdered K2CO3 (39. 14 g, 283.2 nmiol) in DMF (250 mis) for 4 days. It was then 
poured into 1:1 icedSiO (600 mis). The resulting precipitate was collected and 
washed with water. It was then crystallized in 95% ^hanol to afford 25.31 g (91%) 
of 4-(quinolin-2-ylmedioxy)acetaniUde. 

A snq>ension of 4-(quinolin-2-ylmethoxy)acetanilide (25.29 g, 86.6 mmol) in 
95% ethanol (200 mis) containing 10 M KOH (25 mis) was heated at reflux for 3 
days. It was then cooled to r.t and the ethanol was stripped off in vacuo. The 
resulting residue was dihited with water (40 mis) and the precipitate collected and 
washed well with water. It was then taken up in hot ethylacetate (500 mis) and 
decolorized with charcoal The solution was boiled to leave a volume of 200 mis, and 
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10 



IS 



20 



2S 



30 



3S 



hexane was added (200 mis). TTie solution was allowed to cool to r.t. and the crystals 
collected to afford 16.63 g (77%) of 4-(quinoUn-2-ylmethoxy)aniline. 

To a suspension of 4-(quinolin-2-ytaiethoxy)aniline (10.62 g. 42.5 mmol) in 
H2O (40 mis) was added concentrated HQ (10.63 mis, 127.5 mmol) and the 
suspension was vigorously stirred to obtain a fine white suspension, then cooled to 
(PC. A solution of sodium nitrite (3.02 g, 43.78 mmol) in H2O (9 mis) was then 
added dropwise. Upon completion of addition, die reaction was stined for 1 hr at O^C 
to afford die diazonium salt as a clear orange/yeUow solution. 

To a solution of Na2S204 (56.20 g of an 85% purity sample, 274.35 mmol) m 
water (250 tnls ). and etiier (250 mis) containing NaOH (1.90 mis of a 2N solution. 
3.79 mmol) at OOC, was added die solution of die diazonium salt from above, 
diopwise and witii vigorous stirring. Upon completion of addition. NaOH (75.89 mis 
of a 2N solution. 151.8 mmol) was added dropwise. The cooling batii was removed 
and die reaction aUowed to warm tort and stirred for Ihr. The orange solid was 
dien coUected. washed weU widi etiier and finaUy widi water. The resulting soUd was 
fieeze dried for 18 hrs to afford 9.84 g (87%) of 4-(quinolin.2- 
ylmetiioxy)phenylhydrazine as a pale orange solid. 

To a solution of dusopropylediylamine (7.67 g, 59.36 mmol) in CH2CI2 (150 
mis) was added 4-(quinolin-2-ylmetiioxy)phenylhydrazine (9.83 g. 37.1 mmol). This 
wa.'. foUowed by the addition of 4-chlorobenzyl chloride (8.96 g. 55.65 mmol), 
tetrabutylammonium bromide (3.59 g, 11.13 mmol) and an additional 50 mis of 
CH2CI2 and die reaction was stirred for 24 hrs. It was dien diluted widi H2O (200 
mis) and die layers were separated. The aqueous was extracted widi 01202 (2x 200 
mU). die organics were combined, dried widi MgS04 and concentrated. Hie 

resulting solid was washed widi 9:1 edicrrmedianol (250 mis) to afford 8.89 g (64%) 
of l-(4-chlorophenylmediyl)-l-(4-(quinolin-2-ylmeriioxy)phenyl)hydra2ine as a pale 

yellow solid. 

To a solution of mediyl 2.2-dimediyl-4-keto-5-(l,l- 
dimediylediylduo)pentenoate (5.29 g. 21 J mmol) in toluene (50 mis) and acetic acid 
(25 mis) was added sodium acetate (2.03 g. 24.73 mmol) followed by l-(4- 
chlorophenylmediyl)-l-(4-(quinolin-2-yhnetiioxy)phenyl)hydrazine (8.88 g, 22.8 

mmol) and die reaction was stirred for 5 days in die dark. It was tiien poured into 
water (500 mis) and extracted widi ediylacetate (3x 100 mis). The combined organics 
were dien washed widi water (3 X 100 mis). Solid NaHCOa (10 g) was added to die 
organics and die mixture was filtered and finaUy washed widi water (2x 100 mis). It 
was dien dried widi MgS04 and concentrated. The resulting residue was 
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chromatographed (silica gel, ether:hexanes, 2:8 to 3:7) to afford methyl 3-[3-(l,l- 
dimethylethylthio)-5Kquinolin-2-ylmedioxy)-l-(4-chl^ 

2,2-dimethylpropionate. 

A solution of methyl 3-[3Kl,l-dimethylethyltMo)-5-(quinolin-2-ylinethoxy)- 

l.(4-chlorophenylmethyl)indol-2-yl]-2^-dimethylpropionate (3.48 g, 5,8 mmol) in 
1:2: 1 THFnnethanoklN LiOH (80 mis) was heated at iOPC for 3 hrs. It was then 
cooled to r.t, diluted with water (50 mis) and washed with ether (Ix 60 mis). The 
aqueous layer was then acidified to pH5 by the addition of solid citric acid and 
extracted with ethylacetate (3x 60 mis). The organics were combined, dried with 
MgS04. decolorized with charcoal and concentrated (Crystallization in 
etiiylacetate/hexanes afforded 3-[3-(l,l-dimetiiylethylthio)-5-(quinolin-2-ylmetiioxy)- 
1 -(4-chlorophenyknethyl)indol-2-yl] -2,2-dimethylpropionic acid. 

To a solution of 3-[3-(l,l-dimethyletiiylthio)-5-(quinolin-2-ylmethoxy)-l-(4- 

chlorophenylmethyl)indol-2-yl]-2;2-dimetiiylpropionic acid (2.57 g, 4.4 mmol) in 
THF (20 mis) was added borane dimethyl sulfide complex (1.06 g, 14.0 mmol) 
dropwise. Upon completion of addition, tiie reaction was stirred for 18 hrs. It was 
tiien quenched slowly and dropwise witii aqueous sat'd NaHC03 (30 mis). The THF 
was stripped off in vacuo and the aqueous residue was extracted with etiiylacetate (3x 
50 mis). The organics were combined, dried with MgS04 and concentrated. The 

resulting residu e was chromatographed (silica gel, etiienhexanes, 1:1) to afford 1.82 
g (72%) of 3-[3-(l,l-dimetiiyletiiyltiiio)-5-(quinolin-2-ylnietiioxy)-l-(4- 
chlorophenylmethyl)indol-2-yl]-2,2-dimetiiylpK)panol as a white foam. 

To a solution of oxalyl chloride (461 mg, 3.6 mmol) in CH2CI2 (10 mis) at - 
78^C was added dimeihylsulfoxide (600 mg, 7.68 mmol) dropwise and die resulting 
mixmre was stirred for 5 mins. A solution of 3-[3-(l,l-dimethyletiiylthio)-5- 
(quinolin-2-yhxietiioxy)-l-(4-chlorophenyhnetiiyl)indol-2-yl]-2,2K^ 
(1.81 g, 32 mmol) in 01202 (5 mis) was tiien added dropwise and the reaction was 
stirred for 20 mins at Trietiiylamine (1,62 g, 16.0 mmol) was tiien added 

dropwise, the cooling bath was withdrawn and the reaction allowed to warm to r.t It 
was tiien diluted widi aqueous satfd NaHC03 (20 mis) and tiie layers were separated. 
The aqueous was extracted with CH2CI2 (2x 20 mis). The organics were combined, 
dried witii MgS04 and concentrated. The resulting residue was chromatographed 
(siUca gel, etiienhexanes, 1:1) to afford L58 g (86%) of 3-[3-(l,l-dimetiiyletiiyltiiio)- 
5-(qumolin-2-ylmetiioxy)-l-(4K:hlon>phenyhnetiiyl)indol-2-yl]-2,2- 

dimethylpropionaldehyde as a lemon yellow solid* 
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A solution of 3-[3-(14-dimethylethylthio)-5-(quinolin-2-ylmethoxy)-l-(4. 
chIorophenyImethyl)mdol-2-yl]-2^Kliniethylpiopioiialdehyde (1.57 g, 2.7 namol) and 
carboxymethoxylanQine hemihydiochloride (361 gm, 1.6 mmol) in 1:1 
ethanohpyridine (15 mis) was stirred for 18 hrs. The reaction was tfjen concentrated 
in vacuo. The resulting residue was taken up in water (20 mis) and extracted witii 
ethylacetaie (3x 20 mis). The organics were combined, dried wiUi MgS04 and 
concentrated. The sample was chiomatographed (siUca gel. eti.er:hexanes containing 
2% HOAc. 1:1) to afford 3-[3-(l,l-dimetiiylethyltiuo)-5-(quinolin-2-ylmethoxy)-l- 
(4^hloiophenylmethyl)indol.2-yl]-2,2-diinetiiylpropionaldehydeoxime-0-2-acetic 

add as a foam. iR NMR (300 MHz. DMSO^): 0.98m (s. 9H). 1.05 (s, 6H), 3.04 
(bs. 2H). 4.42 (s. 2H). 5.39 (s, 2H), 5.45 (s. 2H), 6.85 (m. 3H). 7.13 (d. IH. J = 2.5 
Hz). 7.30 (m. 3H). 7.53 (s. IH). 7.58-7.68 (m. 2H). 7.79 (m. IH). 7.97 (m. IH). 8.05 
(d, IH, J = 8.5 Hz), 8.37 (d, la J = 8.5 Hz); MS (M+H)+=644; Analysis calc'd for 
C36H38CIN3O4S.I/2H2O: C, 66.19, H, 6.02, N, 6.43; Found: C, 6630, U, 6.12. N, 

6.22. 

Example 289 




yumftthvlethyni 
l-pmpionate 



fft^iYlpmpionqldf ^Y'^^' "xime-Q- 



2S 



The desired product 289 is prepared from 287 according to the procedure of 
Example 12. 

Example 290 

Sndium S-H-^l -l-dimethvlethvIthio V5-fQuinolin-2-vlmethoy 

[.•?■ ?-dimethvli 




The desired product 290 is prepared from 288 according to die procedure of 
Example 12. 



30 



33 
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Example 291 

Preparation of ^^-Fl -f4-^;hlorophenvlmethvn-3-f 1 .1 ^imethvlethvlthioVS- 
fmethoxvMnd ol-2-vl1-2.2-dimethvlpropinnalriehvdeoxime-0-2-prODionicacid 





Ci 



2813 291 
The desiied product 291 is prepared from 28L3 by the procedure of Example 287. 

Example 292 

Preparation of ^-fl -f^fluoronh«nvlTTiethvn-3-f 1 . 1 -dimethvlethvlthioV5-f 1. 
methvlethvnin Hnl-^.vn-2.2-diniefhvlnroniQnaldehvdeoxime-0-2-r>ropionic 




285.2 292 

The desiied product 292 is prepared from 285.2 by the procedure of Example 285 
substituting carboxy-l-etfaoxylamine hydrochloride for caiboxymethoxylamiiie 
hemihydiochloride. 
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Example 293 

■rinn nf ^-f^-M 1.HimerhvlethvUhin^-5-ramnolin-?-v1mefhoxvVl'(4= 

■thy1pnpinnaldehvrienxime.O-2-Dropiomc 





The desired product 293 is prepared by the procedure of Example 288 substituting 
carboxy-l-eflioxyiamine hydrochloiide for carboxymethoxylamine 
hemihydrochlcnide. 



Additional examples of the present invention are prepared by tfie procedure of 
Example 288 utilizing the requisite hydrazine and carboxyalkoxyamine as indicated 
in Table 13. 



Table 13 



Exan^le Hydrazine Carboxyalkoxyamine 



294 



295 





NHNHi 



HzN^OH 



.O-Q-NHNH2 
[I V HgrA^OH 




CI 



CI 



Product 




^Cl 



CI 
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NHNH, 



296 HoN^OH 



297 



0-^-NHNH2 




OCO2CH3 



.O-Q-NHNHz 
298 V HoN^OH 



0-^-NHNH2 
299 11^ HoN^OH 




OCH3 





300 I 1 HoN^OH 




OCH3 

NHNH2 




0-^-NHNH2 



301 IT'JV HoN^OH 
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303 




^NHNHg 
302 (L T Ho 





0-O-NHNH2 

HonA^oh 



yO-Q-NHNH2 

304 Q HgrA^OH 





The foregoing examples are provided to enable one skilled in the art to 
practice the present invention. Tliese examples are merely iUustcative, however, and 
should not be read as limiting the scope of die invention as it is claimed in the 
appended claims. 
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WE CLAIM: 

1. A compound of Fonnula I : 



h 

5 . I 

or a phannaceutically acceptable salt, ester, or amide thereof, wherein 

A is selected from the group consisting of 

(a) straight or Iwanched divalent allqrlene of ftom one to twelve 
10 carbon atoms, 

(b) straight or branched divalent alkenylene of from two to twelve 
carbon atoms, and 

(c) divalent cycloalkylene of from three to eight carbon atoms; 

15 r1 is selected fiom the group consisting of 

(a) hydrogen; 

(b) allgrlthio of from one to six carbon atoms; 

(c) phenylthio optionally substinited with one or two groups 

selected from the group consisting of 
20 (1) alkyl of from one to six carbon atoms, 

(2) haloallgrl of fiom one to six carbon atoms, 

(3) alkoxy of from one to twelve carbon atoms, 

(4) hydroxy, and 

(5) halogen; 

25 (d) phenylalkylthio in which the alkyl group contains from one to 

six carbon atoms and the phenyl ring is optionally 
substituted with one or two groups selected from the 
group consisting of 
(1) alkyl of from one to six carbon atoms, 

30 (2) haloallQrl of from one to six carbon atoms, 

(3) alkoxy of from one to twelve carbon atoms, 

(4) hydroxy, and 
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(5) halogen; 
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(e) 2-, 3-, and 4-pyridylthio; 

(f) 2- and 3-thienylthio; 

(g) 2-thiazolylthio; and 

H OM 

0 ' ' 

;c-(CH2)jr^T 

(h) / o 

with the proviso that when Rl is -C(O)(CH2)nNHC(0)N(0M)R5. then 
r2 is selected fiom the group consisdng of 
-COOH, 

-COO" B+ where B is a pharmaceurically acceptable 
cadon,and 

-COCXalkyl) where the alkyl group is of from one to six 
carbon atoms; 



r2 is selected from die group consisdng of 
50 (a) 

OM 

II 

o 



(b) 



(c) 



55 



R6 R6 

II 
O 



OM R« 

II 

O 



wo 92/031» 



PCr/US91/05621 



82 



60 (d) 

r6 OM 

o 

(e) 

r6 OM R6 

O O 

(f) 

R6 OM 

II 

0 



65 



(g) 



(h) 



R6 R6 OM 

"(CH2)„^ Y " 

O 



R6 R6 OM 

'C''''-(CH2)-'''y'*^"' 



(i) 



(j) 



PR7 

N 
li 

^^R6 



R5 



75 Oc) 



R6 R6 
•^Y <C"2)n 

O 
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(1) 



80 



(m) 



p6 O 

and 



p6 NH 
wherein 



85 



90 



95 . 



100 



105 



n is an integer of from one to four, 

r5 is selected from the group consisting of 

(1) alkyl of from one to six caibon atoms, 

(2) hydroxyalkyl of from one to six carbon 

atoms, 

(3) phenylallq^l in which the alkyl portion 

contains from one to six carbon 
atoms, 

(4) alkoxyalkyl in which the alkoxy and 

alkyl pordons each, 
independendy, contain from one 
to six caibon atoms, 

(5) phenoxyalkyl in which die alkyl pordon 

contains from one to six carbon 
atoms, 

(6) (alkoxyalkoxyl)alkyl in which each 

alkoxy pordon, independendy, 
contains from one to six carbon 
atoms, and the alkyl portion 
contains from one to six carbon 
atoms. 
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(7) (alkoxycarbonyl)alkyl in which the 

alkoxycarbonyl portion contains 
from two to six carbon atoms and 
the alkyl portion contains finom 
one to six carbon atoms, 

(8) (aminocarbonyl)alkyl in which the allcyl 

portion contains from one to six 
carbon atoms, 

(9) ((allqrlamino)carbonyl)alkyl in which 

each alkyl portion independently 
contains from one to six carbon 
atoms, 

(10) ((dialkylamino)carbonyl)all^l in which 

each alkyl portion independendy 
contains from one to six carbon 
atoms, 

(1 1) 2-, 3-, and 4-pyridylalkyl in which the 

alkyl portion contains from one 
to six carbon atoms, 

(12) (2-furyl)alkyl in which the alkyl portion 

contains from one to six carbon 
atoms, 

(14) (3-thienyl)alkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

(15) (2-benzo[b]thienyl)alkyl in which the 

alkyl portion contains from one 
to six carbon atoms, 

(16) (2-benzo[b]fuiyl)alkyl in which die alkyl 

portion contains from one to six 
carbon atoms, 

(17) (5-(l A4-triazolyl))alkyl m which die 

alkyl portion contains from one 
to six carbon atoms. 
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(18) (2-iiiiidazolyl)alkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

(19) (2-thia20lyl)alkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

130 

(20) (2-pyrimidyl)alkyl in which the alkyl 

portion contains firom one to six 
carbon atoms, 

(21) (5-tetrazolyl)alkyl in which the alkyl 

portion contains firom one to six 
carbon atoms, 

r6 is. at each occurence, selected from 
hydrogen, and 

alkyl of from one to six carbon atoms; 



170 



R7 is selected from the group consisting of 

(1) alkyl of from one to six carbon atoms, 

(2) hydroxyalkyl of from one to six carbon 

atoms, 

(3) phenylalkyl in which the alkyl portion 

contains from one to six carbon 
atoms, 

(4) ((carboxyl)phenyl)alkyl in which the 

alkyl portion contains from one 
to six carbon atoms, 

(5) alkoxyalkyl in which the alkoxy and 

alkyl portions each, 
independentiy, contain 

from one to six carbon atoms, 

(6) phenoxyalkyl in which the alkyl portion 

contains from one to six carbon 
atoms, 

180 



175 
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185 



190 



195 



200 



205 



210 



215 



(7) (carboxyDalkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

(8) (C-maianato)alkyl in which the alkyl 

portion contains finom one to six 
carbon atoms, 

(9) (C-(dialkyhiialanato)alkyl in which each 

alkyl portion, independently, 
contains ficom one to six carbon 
atoms, 

(10) (alkoxyalkoxyl)alkyl in which each 

alkoxy portion, independently, 
contains from one u> six carbon 
atoms, and the alkyl portion 
contains from one to six carbon 
atoms, 

(1 1) (alkoxycarbonyl)alkyl in which the 

alfcoxycarbonyl portion contains 
from two to sue carbon atoms and 
the all^l portion contains from 
one to six carbon atoms, 

(12) ((N-alkyl-N-hydroxyamino)carbonyl)- 

alkylin which each alkyl 
portion, independendy, contains 
fiom one to six carbon atoms, 

(13) (aminocarbonyl)aIkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

( 14) ((alkylamino)carbonyl)aIkyl in which 

each alkyl portion independendy 
contains from one to six carbon 
atoms, 

(15) ((dialkylamino)carbonyl)alkyl in which 

each alkyl portion independendy 
contains firom one to six carbon 
atoms. 
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(16) (N-morpholmyl)alkyl in which the alkyl 

portion contains fxom one to six 
carbon atoms, 

(17) (N-thiomorpholinyl)alkyl in which the 

alkyl portion contains firom one 
to six carbon atoms, 

(18) (N-piperidinyl)alkyl in which the alkyl 

porticm contains £com one to six 
carbon atoms, 

( 19) (N-piperazinyl)alkyl in which the alkyl 

portion contains from one to six 
carbon atoms, 

(20) 2-, 3-, and 4-pyridylalkyl in which the 

alkyl portion contains firom one 
to six carbon atoms, 

(21) (2-furyl)alkyl in which the alkyl portion 

contains from one to six carbon 
atoms, (3-thienyl)alkyl in which 
the alkyl portion contains from 
one to six carbon atoms, 

(22) (2-ben2o[b]tiiienyl)alkyl in which tiie 

alkyl portion contains from one 
to six carbon atoms, 

(23) (2-benzo[blfuryl)alkyl in which the alkyl 

portion contains firom one to six 
carbon atoms, 

(24) (5-(l A4-triazolyl))alkyl in which tiie 

alkyl portion contains from one 
to six carbon atoms, 

(25) (2-imidazolyl)alkyl in which tiie alkyl 

portion contains firom one to six 
carbon atoms, 

(26) (2-tiiiazolyl)alkyl in which the alkyl 

portion contains firom one to six 
carbon atoms. 
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(27) (2-pyrimidyl)aikyl in which the alkyl 

portion contains finom one to six 
carbon atoms, 

(28) (5-tetrazolyl)alkyl in which the alkyl 

portion contains finom one to six 
carbon atoms, 

260 M is selected from the group consisting of 

hydrogen, 

a phaimaceutically acceptable cation, and 
a pharmaceutically acceptable metabolically 
cieavable group; 

76S 

r3 is selected from the group consisting of 

(a) phenylalkyl in which the alkyl portion contains 

fiom one to six carbon atoms; 

(b) heteroarylalkyl in which the alkyl portion 

270 contains from one to six carbon atoms and the heteroaryl group 

is selected from the group consisting of 

(1) 2-, 3- and 4-pyTidyl, 

(2) 2- and 3-thienyl, 

(3) 2- and 3-furyl. 
275 (4) indolyl, 

(5) pyrazinyl, 

(6) isoquinolyl, 

(7) quinolyl; 

(8) imidazolyl, 
280 (9) pynolyl, 

(10) pyrimidyl, 

(11) benzofuryU 

(12) benzothienyl, 

(13) thiazolyl; and 
285 (14) carbazolyl, 

wherein the rings of die phenylalkyl or heteroarylalkyl groups 
are optionally substituted with one or two groups 
selected fi 
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alkyl of from one to six carbon atoms; 

alkoxy of fiom one to twelve carbon atoms, 

phenyl, optionally substituted with 

alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon 
atoms, 

alkoxy of from one to six carbon atoms, 

hydroxy, or 

halogen; 

phenoxy, optionally substituted with 

alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon 
atoms, 

alkoxy of from one to six carbon atoms, 

hydroxy, or 

halogen; 

2-, 3-, or 4-pyridyl, optionally substimted with 
alkyl of from one to six carbon atoms, 
haloall^l of from one to six carbon 
atoms, 

alkoxy of from one to six carbon atoms, 
hydroxy, or 
halogen; and 
2-, 3-, or 4-pyridyloxy, optionally substimted 

with 

alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon 
atoms, 

alkoxy of from one to six carbon atoms, 

hydroxy, or 

halogen; 



(CH2)nN(0H)C(O)NR5R6; and 
(CH2)nN(R6)C(0)N(OM)R6 
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with the proviso that when R3 is -(CH2)nN(OH)C(0)NR5R6 
or -(CH2)nN(R6)C(0)N(OM)R6. then R2 is selected from 

-COOH. 

-COO" B"** where B is a pharmaceotically accq>table 
catioii«and 

-CX)0(alkyl) wh«e the alkyl group is of fitom one to six 
carbon atoms; 

J selected from the group consisting of 

alkyl of from one to six carbon atonos; 
alkoxy of firom one to twelve carbon atoms, 
phenyl, optionally substituted with 

alkyl of from one to six carbon atoms, 

haloalkyl of firom one to six carbon atoms, 

alkoxy of firom one to six carbon atoms, 

hydroxy or 

halogen; and 
phenoxy, optionally substituted with 

alkyl of firom one to six carbon atoms, 

haloalkyl of from one to six carbon atoms, 

alkoxy of fix)m one to six caibon atoms, 

hydroxy, 

halogen; 

phenylalkyloxy in which the alkyloxy portion contains from one to six 
carbon atoms and the phenyl ring is optionally subsdmted with 
alkyl of from one to six carbon atoms, 
haloalkyl of firom one to six caibon atoms, 
alkoxy of from one to six caibon atoms, 
hydroxy, 
halogen; 
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1- and 2-naphthylalkyloxy in which the alkyloxy portion contains from 
one to six carbon atoms and the 1- or 2-naphthyl portion is 
optionally substituted with 

alkyl of from one to six carbon atoms, 
2g J haloalkyl of from one to six carbon atoms, 

alkoxy of from one to six carbon atoms, 
hydroxy, 
halogen; 

heteroarylalkyloxy in which the alkyloxy portion contains from one to 
six carbon atoms and the hetcroaiyl portion is selected from the 
group consisting of 

2-, 3-, and 6-quinolyl, 
2-, 3-, and 4-pyridyl, 
2-benzothiazolyl, 
375 2*quinoxalyl, 

2- and 3*indolyl, 
2- and 3-benzimidazolyl, 
2- and 3-benzo[b]thienyl, 
2- and 3-benzo[b]furyl, 
2-benzimidazolyl, 
2-thiazolyl, and 
1-, 3-, and 4-isoquinoIyl, and 
the heteroaryl portion is optionally substitoted 

with 

alkyl of from one to six carbon atoms, 
haloalkyl of from one to six carbon atoms, 
alkoxy of from one to twelve carbon atoms, 
halogen, or 
hydroxy. 
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390 
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2. A compound as defined by Claim 1 whoein is selected bom the group 
consisting of 



(a) 



(b) 



R6 R6 
I I 

H 

o 



R5 



(c) 



R6 R6 

,i ^ ^C00R8 

O or 



10 a phaimaceutically acceptable salt, ester, or amide thereof, wherein n, R5, and 

are as defined therein. 



3. A compound as defined by Claim 1 wherein R^ is selected from die group 
consisting of 



(a) 



(b) 



(c) 



OM 

II 

o 



OM R6 
II 

o 



r6 OM R6 

^(CH2)„'^ Y " 

O * 



10 



s 
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R6 OM R6 

I « • 



c'''"(CH2);r Y " 



0 o « 

a phannaceuticaUy acceptable salt, ester, or amide thereof, wherein n, R5, and 
are as defined therein. 

4. A componnd as defined by Claim 1 wherein R2 is selected from the group 
consisting of 
(a) 

R6 OM 



n 
O 



(b) 



r6 R6 OM 



■(CH2)n II 

O 



(c) 



r6 R6 OM 

O 



wherein n. R5 and R^ are as defined therein, or a phannaceutically acceptable 
salt, ester , or amide diereof . 

5. A compound as defined by Claim 1 wherein R2 has the structure 

N 

II 

wherein R^ and R' are as defined therein, or a phaimaceutically acceptable 
salt, ester or amide thereof. 
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6. A compound as defined by Claim 1 selected ficom the group consisting of 



f 9 

and 

(b) 

r6 NH 

*H or . 

a pharmaceutically acceptaUe salt, ester or amide thoeof , wherdn is as 
defined th»ein. 

7. A cnmponnd as defined by Claim 1 selected from the group consisdng of 

N'-hydIoxy-^^-medlyl-N-^P-methyl-3-(l-(4-chlo^)pllenylllledlyl)-3-(l.l- 
dimethylethyltfuo)-5-(l-inethylethyl)indol-2-yl)]propylurea; 

2,2Hiiinethyl-3-tl-(4-chlorophenylniethyl)-3-(ia-dimediylediylthio)-5-(l- 
methylethyl)indol-2-yl]propionaldehyde oxime; 

N-hydioxy-N-2;2^iimethyI-3-[(l-(4-chlorophenylmethyl)-3-(l,l- 
dimetfiylethylthio)-5-(l-methylethyl))indol-2-yl]piopylurea; 

N'-hydioxy-N'niediyl-N-2-[(l-(4-chlOTophenylmethyl)-3-(l,l- 
dimethylethylthio>5-(l-mediylethyl))indol-2-yl]ethylurea; 

N-2,2-^ethyl-34(l-(4K;hlorophcnylmethyI)-3-(l,I-diniethylediyl-thio)-5- 
(l-methyletfiyl))indoI-2-yI]propyl urea; 

N'-hydiDxy-N'-methyl-N-2-[3-(l-(4-chlon)phenylmethyl)-3-(l,l- 
dimediylethylthio)-5-(l-methylethyl)indol-2-yl)-2,2- 

Hiine thylpropionylaminolethyl urea; 
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l-(4-chIorophenylmethyl)-2-[2^KJimethyl-3-((3-hydroxypropyl)- 
aiiimo)propyll-3-(l.l-diiiiethytethylthio)-5-(l-methylethyl)indole; 

N-2-[2-methyl-3-(l-(4-chlorophenylmeihyl)-3-(l,l-dimethylethylthio)-5-(l- 
methylethyl)indol-2-yl)]piopyl urea; 

3-[3-(l-(4<hloiophenylmethyl)-3-(l,l-dinMtbylethyithio)-5-(l^ 
inethylethyl)in<iol-2-yl)-2-aniinocarbonylamino-2-ineA^^ 

acid, ethyl ester, 

3.[3-(l-(4-chloiophenylmethyl)-3-(l,l-diniethylcthylthio)-5-(l- 
methylethyl)indol-2-yl)-2-arhinocarbonylammo-2-iiiethylpiopyl]propM^^ 

acid; 

N'-hydroxy-N'-mediyl-N-[l-(4-chloiophenylmediyl)-5-(l-metiiylethyl)-2-((2 
nied»yl-2-ethoxycarbonyl)propyl)indol-2-yl]-3-oxopropylurea; 

l-(4-cMorcq)henylmethyl)-3-(l.l-dimethylethylthio)-2-[3-(2,2-^ 
guanidinylimino)propyl]-5-(l-methylethyl)iiidole; 

3.[3-(l-(4-cMon>phenylmediyl)-3-(l,l-diinediyleAylthio)-5-(l- 
niethylediyl)indol-2-yl)-2-aminocarbonylaimno-2-methylpropyl]pn>pM^ 

acid, sodium salt; 

N-hydioxy-N-[/rflftS-2-(l-(4-chlorophenyUnethyl)-3-(l,l-dimethyletiiylthio)- 
5-(l-inethylethyl)indol-2-yl)cyclopropyl]meriiylurea; 

3-(3-(l,l-diniethylethylduo)-5-(l-niethylethyl)-l-(4-pyridinylmethyl^^^ 
yl]-2,2-dimetliylpropanoic acid; 

3-[3-(l,lKiimethylethylthio)-5-(l-methykthyl)-l-(2-thienylmethyl)indol-2- 
yl]-2,2-dimethylpropanoic acid; 

N-hydnjxy-N-mws-[3-(l-(4-cmorophenyltnethyl)-3-(l,l-dimethyteth^^ 
5-(l-methylediyl)indol-2-yl)]piop-2-enylurea; 



96 



N-[3-(l-(4-chlorophenylniethyl)-3Kl.lHiiniethylethylthio)-5-(l- 
inethylethyl)indol-2-yl)-2,2dimethylpnqiyl]aoetohydn)xaii]ica^ 

N-hydroxy-N-3-[3-(l-(4-chlcTOphcnylmethyl)-3-(l,l-dimethylethylthio)-5-(l- 
niethylethyl)indol-2-yl)-2^-dimethylpropionylainino]propylurea; 

3-[l-(4-chlorophenylmethyl)-3-(l,l-diineAylethyltfiio)-5-(l- 
methyIethyl)indol-2-yll-2^-<iimethylpiopionaldehyde oxiine-O-2-acetic add; 

2- (3-ainino-2^-diniethylpropyl)-l-(4-dilorophenylniethyl)-3-(l,l- 

dimethylethylthio)-5-(l-methylethyl)in(iole; 

N-[3-(l-(4-chloiophenylmethyl)-3-(14-diinethylethylthio)-5-(l- 
methyIethyl)iiidol-2^yl>2,2-<liinetfiylprDpyl]acetainide; 

N-[«rflM-2KH4-chlorophenylinethyl>3-(l,l-dimethylethylthio)-5-(l- 
meAylethyl)indol-2-yl)cyclopropyl]methylurea; 

^^.hydIOxy-N-3-[3-(l.lHlilnethylethyltMo)-5-(l-melhylethyl)-2-((2-meA^^ 
ethoxycarbonyl)propyI)indoH-yl]piopyl urea; 

2^<Uniethyl-3-[l-(2-tMophenylmethyl)-3-(l,l-dimethylethyIthio)-5- 
(l-Qiethylethyl)indol-2-yl]piopionaldehyde oxime; 

N-2^-^iiinethyl-3-[(l-(2-thiophenylinethyl)-3-(ia-diinethylethyl- 
diio)-5-(l-niethylethyl)iiidol-2-yl]propyl urea; 

3- [l-(4-chlortq)henylmethyl)-3-(l,l-dimethylethylthio)-5 

(inethoxy)iiulol-2-yl]-2^-dimethylprDpioiialdehydeoxime-0 

2-acetic acid; 

3-[l-(4-chlorophenylinethyl)-3-(l,l-diiiiethylethyltiuo)-5- 

(l-methylediyl)indol-2-yl]-2,2-dimethylptopionaldehyde 

oxime-O-3-proploiuc acid; 
N- { 3-[ l-(4-chloK)phenylmethyl)-3-(l, l-dimethylethylthio)-5- 
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(l-mcthykthyl)indol-2-yl]-2,2-dimcthylpropiond^ 
oxime-O-methyl uiea; 

N-2-[l-(4-chlorophenylmethyl)-3-(lJ-dimethylethylthio)-5- 

( 1 .methylethyl)indol-2-yl)'2.2-dimethy lpropionylamino]ethy 1 

urea; 

341-(4-fluon)phcnylniethyl)-3-(l,lKlimethylethy^ 

(l-mcthylethyl)-indol-2-yl]-2;2-(iimethylpropional^^ 

oxiine*0*2-acetic acid; 

3-[l-(4-cWorophenylmethyl)-3-(l,l-dimethylethylthio)-5- 

(l-methylethyl)-indol-2-yl]-2,2-dimethylpropionaldehyde 
oxiine*0-2-propionic acid; and 

3-[3-( 1 4.diincthylethylthio)-5-(quinolin-2-yl^^ 

phenylmethyl)-indol-2-yl]-2^-dimethylpiopionaldehyde 

oxiine-O-2-acedc acid; 

3-[3-(lJ-dimethylethyltfiio)-5<quinoKn-2-ylmethoxy)-l-(4-chloro- 

phcnylmcthyl) indol-2-yl]-2,2-dimeihylpropionaldehyde oxinie-O-2 
(3-methyl)butyric add; 

3-[3-( 1 4-dimcthylethyIdiio)-5-(6 J-dicWoroquinolin-2-ylmethoxy)- 1-(4- 

chloiophcnylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxime 
O-2-acetic acid; 

3-[3-(14-dimethylethylihio)-5-(6-fluoroquinolin-2-y^ 

chlorophenylmethyl) indol-2-yl]-2^-dimcdiylpropionaldchyde oxiooe 
0^2-propiomc acid; 

3-[3-(14-dimediylethylthio)-5K6-inedioxycarbonyloxyquinolin-2- 
ylineihoxy)-l-(4-chlorophenylinethyl)indol-2-yl]-2^- 
dimethylpiopionaldehyde oxime-O-2-propionic add; 

3-[3-(l,l-dimethylethyithio)-5-(quinoxalin-2-ylmcthoxy)-l-(4- 
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chlorophenylmethyl) indol-2.yl]-2,2-dimethylpropionaldehyde oxime- 
0-2-acetic acid; 

3-[3-(lJ-dimethylethylthio)-5-(6-inethoxynaphth-2-ylmethoxy)-l-(4- 

chlorophenylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxime- 
0-2«acetic add; 

3-[3-(14-diiiiethylethylthio)-5-(2-oxyquinolin-6-ylmethoxy)-l-(4- 

chlorophenylmethyl) indol-2-yl]-2^-diineihylpropionaldehyde oxiiiie- 
O-2-acetic add; 

3-[3-(14-dimethylethylthio)-5-(pyrid-2-ylinethoxy)-l-(4-chloro- 

phwiylmethyl)- indol-2-yl]-2^-dimethylpropionaldebyde oxime-O-2- 

acetic add 

3-[3Kl,l-dimethylethylthio)-5-(N-inethylmdol-2-ylniethoxy)-l-(4- 

chlorophenylmethyl) indol-2-yl]-2^-dimethylpropionalddiyde oxime- 
0-2-acetic add; 

3-[3-(l ,l.dimethylethylthio)-5-(4-fluoiophen-2-ylmethoxy)- l-(4-chloio- 
pheaylmethyl) indol-2-yl]-2,2-dimethylpropionaldehyde oxinie-0-2 
acetic add; 

3.[3<ljKiimeihylethyliliio)-M(3-<4-fluorophenoxy)-4-fluoiophOT^^ 
ylinethoxy)-l-(4-chlorophenylmethyl))indol-2-yl]-2^- 
dimethylpropionaldehyde oxime-C)-2-acetic add; or 

a pharmaceutically acceptable salt or es^ tfaereOC 



8. A pharmaceutical composition comprising a therapeutically effective amount 
of a conq)ound as defined by Qaim 1 in combination with a pharmaceutically 
acc^table carrier. 
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9, A method of inhibing lipoxygenase enzymes in a host mammal in need of 

such treatment comprising administering a therapcudcally effective amount of 
a compound as defined by Claim 1. 
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